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THE  COST  OF  GROWING  TIMBER  Il!jr.-T'JJE"?4CIEIC:  NORTH- 
WEST, AS  RELATED  TO  THE  JOTB^EST.  RATES 
AVAILABLE  TO  VARIOUS  FOREST 'OWNERS'  '' 

Burt  P.  Kirkland,  Associate  Professor  of  Forestry 

The  cost  per  acre  of  growing  timber  anywhere  depends  on  five  main 
factors,  vis.  (1)  The  yalue  of  tibe  land,  (2)  The  cost  of  stocking  it  with 
young  trees,  (8)  The  administration  of  the  operation  and  protection  of 
the  young  timber,  (4)  The  taxes,  (5)  The  rate  of  interest.  The  cost  per 
thoosand  feet  dep^ids  in  addition  npoa  the  prodnctiTity  of  the  land  in- 
volved. For  the  purpose  of  this  discussion,  however,  the  statement  may 
beat  be  put  in  another  way,  namely,  that  the  costs  per  acre  are  as  follows: 
(1)  Interest  on  the  value  of  the  land,  (8)  The  cost  of  stoddng  it  with 
yoong  trees,  (3)  Interest  on  this  amount  from  time  of  stoddng  to 
maiority,  (4)  The  annual  expenses  for  administration  and  protection, 
(5)  Interest  on  each  annual  expense  from  time  of  expenditure  to  time  of 
maturity  of  the  timber,  (6)  The  annual  taxes,  (7)  Interest  on  each 
annual  tax  from  time  of  pajrment  to  maturity  of  the  timber.  The  total  of 
these  costs  per  acre,  divided  by  the  average  product  per  acre  gives  the  cost 
of  producing  1,000  boaid  feet  of  timber. 

The  amounts  for  some  of  these  items  vary  with  natural  conditions, 
and  of  others,  with  the  ownership  of  the  land.  Thus  state  or  federal 
ownership  modifies  the  element  of  taxes  and  changes  the  rate  of  interest 
Private  ownership  might  facilitate  administration  in  some  ways,  though 
it  can  hardly  be  expected  to  reduce  the  cost,  owing  to  the  smaller  areas 
administered.  The  amounts  of  the  various  items  under  various  conditions 
and  forms  of  ownership  are  discussed  below. 

Iniereit  an  the  Land  Vtdue 

The  cost  of  cutover  lands  of  supposed  agricultural  value,  or  of  a 
nature  such  that  the  seller  can  convince  the  inexperienced  buyer  that  they 
have  agricultural  value  would  probably  run  from  $10.00  to  $50.00  per  acre 
in  Washington,  where  the  values  are  not  influenced  by  proximity  to  centers 
of  population  or  other  advantages  of  a  similar  nature.  Hillsides,  appear- 
ing  even  to  the  unpracticed  eye  too  steep  for  agriculture,  may  be  pur 
chased  for  $8.00  to  $5.00  per  acre.  The  hi^ier  values  first  mentioned 
are  undoubtedly  beyond  any  present  use  value  of  the  land  for  agriculture, 
but  the  optimism  of  the  West  can  be  depended  upon  to  maintain  them, 
because  the  buyer  of  land  has  sanguine  ideas  as  to  the  income  to  be  de- 
rived. If  the  land  is  to  be  used  for  forestry  we  must  concede  that  current 
values  must  be  met.  Land  which  is  held  at  over  $10.00  per  acre  should 
have  agricultural  value,  and  for  the  present  at  least,  should  be  considered  in 
that  class  and  no  attempt  made  to  use  it  for  forestry.  The  writer,  therefore, 
believes  that  in  Washington  fair  values  for  forest  soil  would  be  $10.00  per 
acre  for  Quality  I,  $5.00  for  Quality  II,  and  $2.00  for  Quality  III,  re- 
ferring to  three  quality  yield  tables  for  Douglas  fir  prepared  by  the  U.  S. 
Forest  Service.*  These  tables  classify  quality  of  soil  for  forest  purposes 
according  to  its  actual  productivity.  In  growing  timber  it  must  be  re- 
membered that  the  soil  is  not  used  up  by  the  growth  of  the  timber.    The 

^These  yield  tables,  prepared  by  E.  J.  HanzUk  of  tbe  U.  S.  Forest  Service  are 
as  yet  only  in  manuscript  form.     (See  paae  6.) 
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charge  Ag^jXigt  tike  jprd^^rmg- Aimher  for  one  rotation,  or  single  crop,  is 
therefore  oot  the.  soil.  7alae,  but.  only  the  interest  on  that  yalue  for  the 
term  of.y,eBiMif'iA4aibK.^iaib%rJtb  grow.  Since  the  timber  is  not  an  annual 
product,  the  interest  cannot  be  secured  annually,  but  must  accumulate  until 
the  timber  is  cut.  Hence  compound  interest  is  used.  What  this  will  amount 
to  at  rates  applicable  to  forestry  will  be  discussed  later,  and  shoim 
specifically  in  the  tables  forming  part  of  this  discussion. 

CoMt  of  Stocking  Land  With  Trees 

While  space  is  not  here  ayailable  to  take  up  in  detail  the  cost  of  stock- 
ing the  land,  there  is  good  evidence  that  $5.00  per  acre  is  a  fair  average 
figure.  Although  planting  on  a  bare  area  will  cost  nearer  $10.00,  few  areas 
need  be  chosen  which  do  not  bear  some  young  growth  or  contain  some  seed 
trees  which  will  assist  artificial  regeneration.  Areas  that  have  not  been 
cut  oyer  can  seldom  be  stocked  any  cheaper  by  natural  regeneration  than 
by  planting,  since  the  value  of  the  seed  trees  that  must  be  left  wiU  usually 
bring  the  cost  up  to  the  average  figure  mentioned  above  unless  there  are  an 
unusually  large  number  of  worthless  trees  of  the  desired  species  which  may 
be  used  as  seed  trees.  A  skillful  combination  of  planting  with  natural 
regeneration  from  stands  not  yet  cut,  and  artificial  regeneration  by  planting 
or  seeding  should  bring  the  operation  within  this  cost. 

Unlike  the  land  cost,  the  expense  of  stocking  the  land  with  trees  has 
to  be  repeated  every  time  the  timber  is  cut.  This  amount  must,  therefore, 
be  charged  against  the  product  of  each  planting. 

Interest  on  Cost  of  Stocking  Land 

The  interest  on  the  cost  of  stocking  the  land  might  have  been  included 
with  the  foregoing  item,  but  it  is  here  treated  separately  in  order  that  all 
interest  charges  under  various  kinds  of  ownership  may  be  segregated.  As 
in  the  case  of  interest  on  the  land  value,  compound  interest  must  be  used. 
The  amount  of  this  item  at  various  rates  will  be  shown  specifically  in 
tables  forming  part  of  this  discussion. 

The  Annual  Cost  of  Administration  and  Protection 

Kellogg  and  Ziegler  maintain  that  the  annual  cost  of  administration 
and  protection  can  be  handled  for  ^vt  cents  per  acre.*  An  analysis  of  the 
actual  conditions  will  show  that  five  cents  is  not  sufficient  for  safety.  It 
must  be  remembered  that  this  includes  office  expense,  supervision,  fire  patrol, 
patrol  against  trespass,  and  all  other  overhead  expenses.  Although  forest 
fire  insurance  is  not  at  present  one  of  the  expense  charges  included  in  this 
Item,  the  practicability  of  insuring  forests  by  an  enlargement  of  the 
scope  of  the  forest  fire  protective  organisations  is  such  that  it  is  bound 
to  come  in  the  near  future.  Hence  this  figure  should  also  be  high  enough 
to  include  forest  fire  insurance.  In  the  case  of  the  state  or  the  federal 
government,  the  losses  from  fire  must  be  charged  to  this  item.  Whatever 
amount  accumulates  between  planting  and  cutting  a  single  crop  must  be 
charged  to  that  crop.  The  writer  does  not  therefore,  believe  that  the  low 
figure  generally  assigned  to  the  annual  cost  of  administration  and  pro- 
tection is  sufficient,  but  will  assign  20  cents  per  acre  per  annum  as  a 
reasonable,  though  entirely  sufficient  amount.  The  total  first  cost,  or 
principal  sum  of  this  item  per  acre  charged  to  a  single  crop  of  trees 

*"Co0t  of  Growl ns  Timber/'  by  R.  S.  Kelioss  and  E.  A.  Zleffler. 


^will  be  die  annnal  charge  (20c)  multiplied  bj  the  number  of  years  the 
crop  takes  to  grow. 

Interest  on  Adminuiration  CosU 

Compound  interest  at  the  chosen  rate  on  each  annual  amount  from 
tiie  time  it  is  expended  until  the  timber  is  cut  must  be  calculated.  This 
inaj  be  done  by  compound  interest  f ormulae,  or  taken  from  such  tables 
aa  those  in  Sdienk's  "Forest  Finance."*  The  specific  amounts  under 
certain  conditions  will  be  considered  later. 

Annual  Taxes 

The  annual  taxes  is  a  difficult  item  to  foresee.  At  present  taxes  in 
Washington  are  all  considered  under  the  general  property  tax  (a  most 
ansdentific  system)  averaging  periiaps  1  per  cent  to  2  per  cent  on  the 
actual  value  of  the  property.  Since,  owing  to  the  urgent  need  of  schools, 
Tosds,  etc,  in  a  pioneer  community,  and  the  absence  of  improved  prop- 
erty, taxes  may  now  be  thought  to  be  high.  A  rate  of  1  per  cent  on  the 
acbial  value  of  the  property  may  perhaps  be  considered  a  fair  figure 
when  the  future  is  to  be  taken  into  consideration. 

Even  if  this  figure  is  conceded  fair,  our  difficulties  have  really  just 
begun  because  of  the  changes  in  value  that  will  take  place  with  time,  due 
to  the  growth  of  the  stand  and  to  changing  land  values  and  stumpage 
prices,  to  say  nothing  of  continual  changes  in  assessment  methods.  The 
following  figures  are,  however,  intended  to  represent  a  fair  approximation 
of  the  values  to  be  expected  on  Quality  I  Forest  Soil,  which,  as  already 
stated,  is  considered  to  be  worth  $10.00  per  acre. 

(1)  Up  to  the  20th  year  of  the  stand  only  the  soil  value  of  $10.00 
per  acre  would  generally  be  considered  by  assessors.  During  this  period 
the  taxes  at  1  per  cent  would  be  10  cents  per  acre. 

(2)  From  the  21st  to  the  80th  years  of  the  stand  perhaps  $10.00 
per  acre  might  be  added  to  the  valuation  because  of  the  young  stand, 
making  taxes  20  cents  per  acre  per  annum. 

(8)  From  the  81st  to  the  40th  years  of  the  stand,  since  it  is  not  yet 
in  the  saw  timber  dass,  it  can  best  be  estimated  in  cubic  feet.  It  will 
DOW  contain  (on  Quality  I  Soil)  4,000  cubic  feet  per  acre,  or  about 
40  eords,  which  as  pulpwood  would  be  worth,  say  50  cents  per  cord, 
bringing  the  total  vaJue  of  land  and  timber  up  to  $80.00  per  acre  and 
tile  tax  to  80  cents  per  acre  per  annum  during  this  period. 

(4)  From  the  41st  to  the  50th  years  the  volume  will  be  about 
20,000  ft  B.  M.  per  acre,  worth  on  the  average  (considering  increased 
stumpage  prices  in  the  future)  at  least  $8.00  per  M.,  or  $60.00  for  the 
whole  stand.  Hence  s<h1  and  timber  would  be  worth  $70.00  per  acre  and 
the  annual  tax  70  cents. 

(5)  From  the  51st  to  the  60th  years  the  stand  would  contain  an 
average  of  about  SSflOO  ft  B.  M.,  with  a  stumpage  value  of  say  $8.00 
per  M.,  hence  the  total  value  of  stand  and  soil,  $290.00,  and  the  annual 
tax  $2.90  per  acre. 

To  recapitulate,  the  taxes  on  Quality  I  Forest  Soil  by  the  general 
property  tax  are  estimated  somewhat  as  follows: 

Ist  to  SOth  y«ars,  10  cents  per  acre  per  annum. 
21st  to  SOth  years,  SO  cents  per  acre  per  annum. 
Slst  to  40th  years.  SO  cents  per  acre  per  annum. 
41st  to  SOth  years.  70  cents  per  acre  per  annum. 
Slst  to  00th  years.  S.00  cents  per  acre  per  annum. 

•*7orest  linance."  by  C.  A.  Schenk. 


Considering  the  smaller  yolumes  and  poorer  qnalities  with  the  Qnality 
II  soil  the  taxable  values  would  be  worth  only  about  two-tiiirds  as  much, 
and  with  Quality  III  soil  one-third  as  much;  hence  taxes  may  be  «mmm<*H 
to  be  only  two-thirds  and  one-third  aa  much  respectively^  both  as  to  first 
cost  and  interest  accumulated.  Taxaticm  will  be  further  discussed  on 
the  basis  of  the  cost  tables  forming  part  of  this  discussion,  after  those 
tables  are  presented. 

IfUereit  on  Taxe$  Under  Otneral  Property  Tost 

Compound  interest  must  be  computed  on  the  amounts  paid  in  taxes 
from  the  time  paid"  until  the  timber  is  mature.  The  specific  amounts  de- 
pend on  the  interest  rates  and  the  age  to  which  timber  is  held,  and  will 
be  considered  hereafter. 

Mattere  Which  Influence  the  Above  Elementi  of  Coit 

(a)  Ommenhip.  The  chief  classes  of  forest  owners  as  affecting 
these  elements  are  the  federal  government,  the  state,  municipalities,  large 
corporations,  small  corporations,  and  individuals.  The  chief  items  affected 
by  ownership  are: 

(b)  Tojcee.  The  federal  government  pays  £5  per  cent  of  the  gross 
yield  directly  to  the  states  and  expends  another  10  per  cent  on  roads,  but 
as  the  roads  are  of  equal  value  to  the  forests  only  the  85  per  cent  paid 
to  the  states  will  be  considered  as  a  gross  yield  tax.  Lands  owned  by 
states  and  municipalities  ace  also  in  a  s&aae  not  subject  to  tax,  but  in 
another  sense  if  we  assume  that  the  land  would  be  worked  under  forest 
management  either  publicly  or  by  private  owners  we  may  conclude  that 
the  state  and  municipality  will  lose  tax  revenue  by  reason  of  their  land 
ownership,  because  of  withdrawing  lands  from  taxation,  and  must  there- 
fore make  up  from  their  forest  revenue  the  deficit  in  their  general  fund 
as  discussed  hereafter. 

If  the  federal  government  and  the  private  owner  pay  25  per  cent 
of  the  gross  yield  of  the  forest  for  taxes,  tlie  state  and  municipality  should 
set  aside  85  per  cent  of  the  gross  forest  revenue  from  stumpage  for  their 
general  fund.  If  the  municipality  is  the  owner  it  might  be  required  to  pay 
the  state  such  a  part  of  the  25  per  cent  set  aside  as  the  state's  share  of  the 
taxes  amounts  to^  and  which  will  otherwise  be  lost  by  holding  the  land  in 
public  ownership.  If  the  state  were  the  owner  it  should  pay  the  munic* 
ipality,  or  local  taxing  body  its  proper  share  of  the  25  per  cent.  Of  course 
in  practice  this  system  of  book-keeping  might  not  be  carried  out  in  detail, 
but  in  effect  it  would  be,  if  the  practice  of  forestry  proceeded  profitably. 

(c)  IntereH.  This  varies  more  widely  with  ownership  than  taxes. 
The  fact  that  individuals,  states,  and  the  nation  have  to  pay  different 
rates  is  so  well  known  as  to  need  little  comment  except  to  name  an  aver- 
age rate  for  each.  The  writer  considers  the  following  a  fair  average 
rate  for  each  class  of  owner: 

Federal  Oovernment 8      per  cant. 

SCate  (Washington)   4      per  cent. 


Municipality    4^  per  cent. 

lATge  Corporation    4%  to  6  per  oent. 

Moderate  Sized  Corporation 6       per  cent. 


LATge  Corporation    4%  to  6  per  oent. 

Moderate  Sized  Corporation 6       per  cent. 

Small  Corporation  and  Individual 7      per  cent. 

Naturally  no  owner  wiil^  from  the  standpoint  of  financial  invest- 
ment^ care  to  engage  in  forestry  unless  he  can  make  as  high  a  per  cent 
on  his  capital  as  he  will  have  to  pay  for  borrowed  capital,  or  at  which 
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be  can  lend  his  money.    Hence  the  above  rates  will  be  used  in  calculations. 

(d)     Length  of   Time   Between  Planting   and   Harvest.      This    in- 

fioences  the  amount  to  which  the  interest  charges  on  the  various  items 

▼ill  accumulate.     In  previous  calculations  the  writer  has  found  the  best 

available  evidence  seems  to  indicate  about  60  years  as  giving  the  highest 

profits  from  the  use  of  the  soil  for  private  forestry^  while  80  to  100  years 

is  more  profitable  for  government  forestry.    In  order  to  make  a  comparison 

as  favorable  as  possible  to  private  forestry^  60  years  is  chosen  for  the 

length  of  rotation.     Specific  costs  are  figured  on  this   basis  using  the 

various  interest  rates  already  named. 

Influence  of  Yield  Per  Acre  on  Costs  Per  Thousand  Board  Feet, 
Except  for  the  interest  on  the  soil  value  and  the  taxes  with  interest  there- 
on^ the  foregoing  elements  of  cost  per  acre  will  not  vary  widely  on  dif- 
ferent qualities  of  soil.  It  is,  of  course^  common  knowledge  that  the  yield 
on  different  soil  qualities  will  vary  greatly.  This  variation  is  even  greater 
than  generally  supposed.  The  United  States  Forest  Service  has  made  a 
careful  study  of  this  subject  in  Western  Washington  and  Oregon^  the 
results  of  which  have  unfortunately  only  in  part  been  published.  In  this 
study  measurements  were  taken  of  stands  on  a  wide  variety  of  soils 
which  were  classified  into  three  qualities  on  the  basis  of  the  yields  found. 
Quality  I  or  first  quality  44  M.  per  acre^  Quality  II  or  medium  quality  82 
M.  feet  per  acre  and  Quality  III  or  poorest  quality  16^  M.  feet  per  acre 
for  the  same  period.  Obviously^  then^  if  the  cost  per  acre  of  growing  the 
timber  remains  little  changed  for  the  different  qualities  the  cost  per  1^000 
feet  B.  M.  will  be  much  less  in  the  case  of  large  yields^  just  as  would  be 
the  case  in  an  agpricultural  crop.  These  results  are  brought  out  in  tables 
about  to  follow,  in  which  the  yields  shown  by  the  U.  S.  Forest  Service 
study  are  used  as  authoritative. 

Results  of  Foregoing  Elements  Presented  in  Tabular  Form,  The 
definite  results  of  the  foregoing  elements  have  been  worked  out  mathe- 
matically for  each  item  and  are  presented  in  the  following  tables  in  order 
to  show  their  relationships,  and  make  comparisons  of  different  interest 
rates  and  tax  systems  as  simple  as  possible.  The  itemized  and  total  costs 
to  owners  working  under  different  interest  rates  are  presented  in  a  single 
table  for  each  of  the  soil  qualities  already  mentioned.  Costs  on  Quality 
I  soil  are  presented  in  Table  I,  on  Quality  II  soil  in  Table  III,  and  on 
Quality  III  soil  in  Table  V.  The  intervening  tables  present  summaries 
of  those  mentioned  in  which  the  first  costs,  the  interest  charges  and  the 
tax  costs  are  segregated  and  their  percentage  relations  to  each  other 
computed. 

On  Quality  II  forest  soil  the  costs  per  acre  are  reduced  slightly 
owing  to  lesser  soil  value,  and  hence  to  less  taxes  due  to  the  lower  soil 
value  and  the  smaller  volume  of  stand  of  timber.  The  land  is  considered 
worth  $5.00  and  the  taxes  to  be  two-thirds  of  what  they  were  on  Quality 
1.  The  yield  according  to  yield  tables  prepared  by  the  U.  S.  Forest 
Service  will  be  32,000  ft.  B.  M.  per  acre  at  60  years.  The  costs  will  be 
as  shown  for  different  owners  in  Table  I. 

Comparing  Table  III  with  Table  I,  it  is  seen  that  where  interest 
rates  are  low,  costs  per  acre  are  not  reduced  much  below  Quality  I,  but 
&B  yield  is  less  the  cost  per  M.  is  raised,  except  in  the  case  of  6  per 
cent  and  7  per  cent  interest  rates.  Where  interest  is  high,  reduction  in  land 


TABLB    I. 

Bstimated  average  costs  per  acre  and  per  M.  feet  B.  M.  of  irrcwrlnfir 
Doufflas  fir  on  Quality  I,  or  best  quality  forest  soil,  under  a  60  year  rota^tion. 
computed  for  interest  rates  securable  by  various  classes  of  owners. 
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48.91     1  96.19 

I1S0.27 

1176.79 

1319.88     1 

1    569.48 

5.00           6.00 

6.00 

6.00 

5.00 

6.ao 

24.46         47.59 

66.14 

88.40 

159.94 

284.74 

Estimated  Interest  rate 
for  various  classes  of 
owners  . 8% 4% 4%%  5% 6% 7% 

*Compound      interest     on 

$10.00    soil    value,    60 

years   | 

Cost     of     stocking     land 

with  young  trees 

Compound      Interest      on 

cost  of  stocking    

Sum   of     annual     charges 

for        administration 

and     protection     (20c 

per       year       for       60 

years)    12.00         12.00         12.00         12.00         12.00  12.00 

**Interest  on  all  amounts 

spent    on   administra- 
tion    and     protection 

from  time  incurred  to 

time  of  cutting    20.61         S6.60         46.90         68.71         94.62  150.71 

Taxes        under        general 

property      tax      when 

owner       subject       to 

them 48.00         43.00  48.00 

Interest     on     taxes     from 

time   planted   to   time 

of  cutting  timber •••52.04         77.40  114.42 

Yield  tax  of  26%  on  final 

product  f36.99       f65.1S       f86.10     


Total    per    acre    $147.97     1260.61     $844.41     $436.94     $711.84     $1,179. 85 

Cost  per  M.  when  product 
is  44  M.  per  acre.  The 
probable  yield  as 
shown  by  U.  8.  F.  S. 
yield  tables    $     3.37     $     6.92     $     7.83     $     9.91     $  16.17     $      26.80 

•See  interest  table  in  Schenck's  Forest  Finance,  Column  IV. 

••See  interest  table  in  Schenck's  Forest  Finance,  Column  V. 

•••There  are  at  least  two  methods  of  computing  compound  interest  on  the 
taxes.  The  simplest  method  for  purposes  of  this  discussion  is  to  analyze  as 
follows,  using  the  5  per  cent  column  in  Table  I.  Consider  that  from  the  1st 
to  the  60th  year,  10c  per  annum  is  paid  for  taxes.  Referring  to  an  interest 
table,  we  find  that  compounded  for  60  years  this  accumulates  to  $86.86,  Includ- 
ing principal  and  interest.  Beginning  with  the  20th  year,  an  additional  10c 
per  acre  is  paid  for  the  remiander  of  the  rotation,  or  40  years.  This  amounts 
to  $12.08  during  the  40  years.  Beginning  with  the  30th  year,  another  10c  is. 
added  to  taxes  for  the  remainder  of  the  rotation.  This  accumulates  to  $6.64  in 
the  remaining  30  years.  Beginning  with  the  40th  year,  40c  is  added  to  taxes 
for  the  remainder  of  the  rotation.  This  accumulates  to  $13.24  in  the  20  years. 
Finally  in  the  50th  year  $2.20  more  is  added  to  the  taxes,  which  in  the  10 
years  remaining  accumulates  to  $27.72.  The  total  taxes  and  Interest  thereon 
for  the  rotation  amount  to  $35.86  plus  $12.08  plus  $6,64  plus  813.24  plus  $27.72 
equals  $95.04,  the  total  accumulated  taxes,  both  principal  ana  Interest.  Take 
therefrom  $43.00,  the  principal  sums  paid,  and  there  remains  $52.04,  the  accu- 
mulated  interest  on   the   taxes. 

fThls  figure  represents  the  cost  to  the  owner  of  a  26%  yield  tax  when  the 
various  items  of  cost  of  production  are  as  shown  in  the  same  columns.  Since  a 
25  per  cent  yield  tax  takes  25  per  cent  of  the  product,  it  is  evident  that  the 
cost  of  the  the  tax  to  the  owner  would  be  one-fourth  of  the  total  cost  of 
production,  including  taxes.  All  the  costs  aside  from  the  yield  tax  would  then 
amount  to  three-fourths  of  the  total  cost  and  the  yield  tax  would  be  one-third 
of  the  other  costs.  It  is  thus  that  the  cost  of  the  yield  tax  is  computed  in 
these  tables,  that  is  to  say,  one-third  of  the  costs  aside  from  taxes  is  the  cost 
of  the  26  per  cent  yield  tax  in  each  case.  In  case  stumpage  sells  at  more  than 
the  cost  of  production  all  the  profits  on  26  per  cent  of  the  yield  go  to  the  state 


5  S  S 


Iinp|Aipn|  pira 


oj  anp  i^oj  JO  % 


aon«Jo4Joa  aSjT]      u 


XlllctlpianH 


Ki 


and  profits  will  be  made  by  the  owner  only  on  the  75  per  cent  remaininc;  to 
him.  That  is,  the  fisrures  shown  in  these  tables  represent  the  cost  of  the  tax, 
but  its  actual  amount  will  depend  on  the  stumpasre  values  at  the  time  of 
cuttinc;. 

valne.  brings  about  a  much  lessened  interest  charge  so  that  costs  are  re- 
duced more  than  yield.  This  results  in  a  slightly  smaller  cost  per  M. 
on  this  Quality  of  soil. 

On  Quality  III  forest  soil  the  costs  per  acre  are  again  reduced 
slightly,  owing  to  reductions  in  soil  value  and  in  taxes  due  to  a  lower  soil 
value  and  a  smaller  stand  of  timber.  The  land  is  considered  worth  $2.00 
and  the  taxes  to  be  one-third  of  what  they  were  on  Quality  I.  The  yield 
will  be  only  16,500  feet  per  acre  at  60  years,  according  to  Douglas  fir 
yield  tables  by  E.  J.  Hanzlik,  of  the  United  States  Forest  Service.  The 
costs  of  artificial  planting  would  be  increased  on  Quality  III  because  of  the 
unfavorable  soil  conditions  and  also  because  trees  should  really  be  planted 
thicker.  On  account  of  the  low  yield  per  acre  natural  regeneration  might 
be  the  most  profitable. 

The  costs  for  different  owners  are  shown  in  Table  V. 

TABI/B  ni. 

Estimated  average  costs  per  acre  and  per  M.  ft.  B.  M.  of  £;rowinff  Dougias 
fir  on  Quality  II  or  medium  quality  forest  soil  under  a  60  year  rotation,  com- 
puted for  interest  rates  securable  by  various  classes  of  owners. 

-  _  _ 
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OS  d9 
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ITBMS^  O  "3  6  •§  ©5 
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Estimated      interest       rate        

paid  by  owner 3%  i%  A^%  6% 6^ 7% 

Compound  Interest  on  es- 
timated soil  value 
(16.00).  60  years |  24.46     |  47.60     |  66.14     |  88.40     $169.94     $284.74 

Cost  of  stocking  land  with 

young  trees 6.00  6.00  6.00  6.00  6.00  6.00 

Compound  interest  for  60 
years  on  cost  of  stock- 
ing land 24.46         47.60         66.14         88.40       169.94       284.74 

Sum  of  annual  charges  for 
administration  and  pro- 
tection for  60  years 
{20c  per  acre  per  an- 
num)     . 12.00         12.00         12.00         12.00         12.00         12.00 

Compound  interest  on  all 
amounts,  spent  on  ad- 
mininstration  and  pro- 
tection   from    the    time 

Incurred  to  time  of  cut-  .  ^  ^^ 

ting   20.61         85.60         46.90         68.71         94.62       160.71 

Taxes  under  general  prop- 

erty  tar   ••28.66     ••28.66     ••28.66 

Interest  on  Taxes ••34.70     •♦61.60     ••76.28 

^'''^rolt'ct  ".''..  °" ..""'!  •JS^       M»J7       ^64J|»      ..^^^     .__      .__ 

Total    per   acre    $115.37     $197.07     $267.57     $316.87     1611.76     8842.18 

Total  cost  per  M.  on  basis 

?n  lo  ?Sa»'^.^^'^^^.*^!%     3.6I     $     6.I6     $     S.Oe     $     9.87     $16.00     $  26..n 

♦See  foot-note  under  Table  I.  ^      ,. 

•♦Since,  as  stated  on  page  6.  the  value  of  the  yield  on  Quality  II  soil,  though 
three-fourths  as  much  in  quantity,  will  on  account  of  the  smaller  sized  timl^r 
not  be  more  than  two-thirds  as  much  in  value  as  the  yield  on  Quality  I,  the 
taxes  have  been  assumed  to  be  only  two- thirds  as  great.  These  figures  for 
both  the  taxes  and  the  interest  thereon  have  therefore  been  derived  directly 
from  corresponding  values  in  Table  I  by  computing  two- thirds  of  each  value 
there  as  the  correct  figure  for  this  table. 
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INFLUENCE  OF  THINNINGS 

On  Quality  I  Sail.  Where  thinnings  are  possible  the  costs  maj  be 
reduced  by  utilizing  thinnings  about  the  SOth,  40th>  and  50th  years. 
Other  studies  by  the  writer,  based  on  number,  volume,  sise,  etc.,  of  trees 
per  acre  shown  by  Forest  Service  yield  tables,  would  seem  to  indicate 
pretty  clearly  that  on  Quality  I  soil,  timber  of  at  least  the  values  in- 
dicated in  Table  VII,  may  be  removed  in  thinnings  where  they  are  util- 
izable.  There  is  furthermore  very  little  doubt  that  all  thinnings  from 
young  stands  originated  now  or  hereafter  may  be  utilized  because  even 
now  demands  for  pulpwood,  ties,  and  mine  timbers  are  capable  of  using 
all  of  this  type  of  timber  within  easy  reach  of  transportation. 

Tables  VII,  VIII,  and  IX  show  possible  deductions  from  cost  due  to 
this  source  of  income,  but  the  data  along  this  line  are  not  as  reliable  as 
other  cost  data  because  of  uncertainty  as  to  the  future  price  of  wood. 


TABLB  ▼. 

Estimated  averase  coats  per  acre  and  per  M.  ft.  B.  M.  of  srowinff  Douslas 
fir  on  Quality  m,  or  poorest  quality,  forest  soil  under  a  60  year  rotation, 
computed  for  interest  rates  securable  by  various  classes  of  owners. 

fl  •  fl 

>  >k  o  «  o^ 

o  a  *  ij-        ^i: 

ITEMS—  O  rt  o  "o  o'S 

I        5        I         a        Is      5? 

I                3                I                J               I""  fi* 
fci DO S| J S oa 

Interest  rate 8%  4%  4%%  5% 6% 7% 

Compound  Interest  on  soil 
value  (12.00)  for  60 
years    I     9.78     |  19.08     9  26.06     |  86.86     9  68.96     $118.90 

Cost      of      stocking      with 

younff  trees 6.00  6.00  6.00  6.00  6.00  6.00 

Compound  interest  on  cost 

of  stocking 24.46         47.60         66.14         88.40       169.94       284.74 

Sum  of  annual  charsres  for 

administration 12.00         12.00         12.00         12.00         12.00         12.00 

Compound  interest  on  all 
amounts  spent  for  ad- 
ministration and  pro- 
tection from  time  in- 
curred to  time  of  cut-  .  ,  _ 
tins 20.61         86.60         46.90         68.71         94.62       160.71 

Taxes  under  sreneral  prop- 
erty   tax — when    owner  ^^^^  ^^     ^^^  ^  ^^ 
is  subject  to  them ••14.88     ••14.88     ••14.83 

Compound        interest        on 

{axes ••17.86     ••26.80     ••88.14 

Taxes  under  25%  yield  tax.  ^^  ^^       ,,^   ^^ 

Pinal   product    •28.96       ^89. 74       •61.86     

Total  cost  per  acre    ..|  96.80     $168.97     $206.46     $231.16     1376.66     $618.82 

Total  cost  per  M.  on  basis 

60  years/ 1?600  f^B.  M.$     6.80     $     9.64     $12.46     $14.01     $22.77     $87.60 

•See  footnote  (••),  Table  I. 

••As  stated  on  pasre  8  the  value  of  the  yield  on  Quality  III,  or  poorest 
quality  forest  soil,  will  not  be  more  than  one-third  that  on  Quality  I  soil, 
hence  the  taxes  under  general  property  tax  may  be  assumed  to  be  only  one- 
third  as  ffreat.  These  flarures  for  both  taxes  and  interest  thereon  have, 
therefore,  been  derived  directly  from  corresponding  values  in  Table  I  by 
computing  one-third  of  each  value  there  given  as  the  correct  figure  for  this 
table. 
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On  Quality  II  Soil.  The  volume  of  the  thinning^  to  be  obtained  on 
Quality  II  soils  may  be  expected  to  bear  the  same  proportionate  relation 
to  the  volume  of  thinning^  on  Quality  I  as  their  respective  total  stands, 
i.  e.,  as  82,000  is  to  44,000,  or  8  to  11.  The  thinnings  on  Quality  II  soil, 
however,  will  be  of  smaller  sizes,  hence  less  valuable.  It  seems  safe 
therefore,  to  assume  that  the  total  value  will  not  be  more  than  one-half 
as  great.  Hence  these  thinning^  will  be  expected  to  make  only  one-half 
as  much  from  the  total  costs  as  on  Quality  I  soil. 

The  amount  to  be  deducted  from  the  total  costs  per  acre  on  Quality 
II  soils  because  of  the  thinning^  may  then  be  determined  directly  by 
taking  half  the  values  deduced  for  thinning^s  and  interest  on  Quality  I 
soils  as  shown  in  Table  VII.  Table  VIII  shows  these  amounts  per  acre 
and  the  resulting  amounts  per  M.  ft.  B.  M. 

On  Quality  III  SoU.  The  volume  of  the  thinning^  to  be  expected 
from  the  Quality  III  soils  may  be  determined  by  proportion  just  as  they 
were  for  the  Quality  II  soils.  In  this  case  it  would  be  as  16^^  is  to  44. 
As  a  matter  of  fact,  however,  the  small  sizes  grown  on  Quality  III  soil 
would  gpreatly  lessen  the  value  of  the  yield  from  thinning^s  so  that  it  may 
be  doubted  whether  this  would  exceed  one-third  of  the  value  of  Quality  I. 
Assuming  it  had  one-third  the  value  of  the  Quality  I  thinnings,  the  values 
of  thinning^  per  acre  with  interest  thereon  for  Quality  III  may  be  taken 
directly  as  one-third  of  the  corresponding  values  in  Table  VII. 

TABLB  VII. 
PoMilble  Dedacilons  From  Costs  Due  to  Thlnnlnss— Donslaa  Ft>     <|n«llty  I  Soil 

U  -M  CO 


>k  o  «  o«- 

ITEMS—  O  d  o  «o  0*5 

ft  «  e-Z  »B 


> 
o 


E 


1X4  CO  S  »i3  S  QQ 


Interest  rate    Z%  A%  4%%  6%  6%  7% 

Value  of  30th  year,  thin- 
ning— 4  cords  pulp- 
wood  at  60  cents  per 
cord I     2.00 

Accumulated  interest  on 
this  value,  30th  year  to 
60th    year    2 .  84 

40th  year  thinning — 5  cords 
pulpwood  worth  $1  per 
cord  stumpa^e 5.00 

Accumulated  interest  for  20 

years 4.05 

50th  year  thinninsr — 10 
cords  pulpwood  worth 
$1.00  per  cord 10.00 

Accumulated  interest  for  10 

years 3.40 

Total  amount  saved  per 
acre  when  thinnings 
are  utilized   |  27.29 

Amount  saved  per  ML  ft.  B. 
M.  when  final  yield  is 
44  M.  per  acre |        .62     |        .75     |        .79     |        .87     $     1.03     |     1.23 


2.00 

1 

2.00 

$ 

2.00 

1 

2.00 

1 

2.00 

4.48 

6.48 

6.64 

9.48 

13.22 

5.00 

5.00 

6.00 

5.00 

5.00 

5.95 

7.05 

8.25 

11.03 

14.36 

10.00 

10.00 

10.00 

10.00 

10.00 

4.80 

1 

6.53 

$ 

6.29 

1 

7.90 

1 

9.67 

;   32.23 

35.06 

38.18 

45.41 

54.24 
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TABLB  VIII. 
PttMlble  Savlnsa  In  Coat  Due  to  TklnnlnirK  on  (^nmllty  II  Soil 


c  '  c 

>  >k  o  «  o-r 


ITEMS—  O  ^  o  "o  o^ 


o  «  cr  «« 


0  ^  E5 

*  -2  3  S  5*^6* 


£         s         a  J        IS 


a 


Intereat  rate 8%  4%  4%%  6% 6% 7% 

Total  amount  aaved  per 
acre  when  thinninga 
are  utlltaed |  18.64     |  16.11     |  17.68     I  19.09     $  22.70     $  27.12 

Amount  aaved  per  M.  ft.  B. 
M.  when  final  yield  Is 
32  M.  per  acre I       .42     $        .60     |        .66     I        .69     $        .71     |       .86 

TABI/B   IX. 
Poanlble  gminsa  on  Coat  Dne  to  Thinnlnga  on  (^nnllty  III  Foreat  Soli 

-S3- 

>  >»  O  «  Or 

O  no,  M  ft> 

ITEMS—  O  •3  o  "o  o-a 

ft  «  gS  w£ 


S  ^  «  ©  3S 


I  -  €  <         1*       e* 

b  GQ  S  »^  S  03 


Intereat  rate 8%  4%  4^%  6% 6% 7% 

Total  amount  aaved  per 
acre  when  thinnings 
are  utlliaed |     9.09     |  10.74     |  11.68     |  12.78     |  16.14     $  18.08 

Amount  aaved  per  M.  ft.  B. 
M.  when  final  yield  is 
16  H  M.  per  acre |        .66     |        .66     $        .70     $        .77     I        .91     |     1.09 

Certain  Modificatiom  of  Costs 

In  General :  It  is  believed  that  the  costs  given  in  the  preceding  tables 
represent  as  fair  averages  of  the  cost  of  growing  timber  by  means  of 
good  forestry  practice  as  can  be  given  for  the  conditions  on  the  west  side 
of  the  Cascades  in  the  Pacific  Northwest.  It  is^  however,  obvious  that 
average  figures,  no  matter  how  correct,  cannot  be  applied  directly  to  all 
individual  cases.  In  so  far  as  the  first  costs  in  a  specific  case  are  known 
to  be  susceptible  of  modification,  the  final  costs  may  be  enormously  modi- 
fied. For  example,  it  is  entirely  probable  that  much  land  which  is  already 
stocked  with  youn^  iprowth  could  at  the  present  time  be  bought  at  the 
rates  specified  in  the  tables,  thus  saving  the  cost  of  stocking  entirely  and 
perhaps  several  years'  interest  on  other  costs.  This  would  greatly  increase 
the  possibilities  of  profit  on  the  area  in  question,  because  in  forestry  every 
dollar  saved  at  the  beginning  of  the  rotation  may  mean  from  $5.00  to 
$50.00  at  the  end,  according  to  the  interest  rate.  Likewise  land  already 
etocked  with  timber  might  be  bought  below  the  price  specified,  in  which 
case,  still  more  could  be  saved. 


13 


Certain  owners  might  save  all  or  portions  of  other  costs^  or  find  them 
properly  chargeable  to  other  lines  of  business  which  thej  conduct.  Thus 
a  coal  mining  company  might  find  it  necessary  to  hold  a  large  area  of 
coal  lands^  the  surface  of  which  is  unsuited  to  agriculture,  or  other  use 
except  forestry.  In  this  case  it  would  be  fair  to  charge  all  the  land 
value  to  the  coal,  thus  removing  the  heavy  interest  cost  on  land  value 
from  the  forestry  costs.  On  Quality  I  soil  this  would  remove  a  charge 
of  $4.02  per  M.  from  the  cost  of  producing  timber  if  the  company  worked 
with  5  per  cent  money.  This  would  enable  a  company  of  this  sort  to 
produce  timber  as  cheaply  as  the  state. 

In  municipal  forestry,  a  city  finding  it  necessary  to  own  land  for 
watershed  protection  might  practice  forestry  without  charging  interest  on 
land  value  to  it,  and  might  also  charge  a  large  part  of  the  actual  admin- 
istration cost  to  the  water  department  because  sanitary  patrol  is  neces- 
sary anyway.  This  would  reduce  the  cost  of  raising  timber  to  a  city 
below  the  average  cost  shown  by  the  federal  government,  and  make  the 
industry  one  of  great  direct  financial  benefit. 

When  it  is  remembered  that  the  logging  and  manufacture  of  this  tim- 
ber means  that  upwards  of  $8.00  is  paid  out  in  wages  for  every  thousand 
feet  of  timber  manufactured,  and  that  the  city  consumer  may  as  a  result 
of  the  local  timber  supply  get  the  manufactured  product  cheaper,  where 
the  city  already  owns  its  watershed,  no  other  argument  for  city  forestry 
Is  necessary.  To  put  the  case  in  another  way,  it  may  be  stated  that 
since  the  average  acre  of  forest  soil  will  in  this  region  produce  about  500 
feet  of  timber  per  annum,  any  city  which  practices  forestry  will  for  the 
average  acre  thus  kept  in  forest  produce  raw  material  which  will  some 
time  insure  the  pa3rment  of  $4.00  or  more  in  wages  for  each  year  the 
land  is  kept  producing  forests.  One  hundred  and  fifty  acres  kept  in 
forest  will  support  at  least  the  equivalent  of  one  laborer  and  his  family 
permanently,  besides  paying  a  handsome  profit  to  the  city.  Municipal 
forests  of  this  type  are  common  in  Europe,  where  profits  as  high  as 
$12.00  per  acre  per  annum  are  now  made.  Of  course,  no  such  profit  is 
possible  at  present  in  this  country,  but  America  is  already  well  on  the 
road  to  this  condition. 

Large  Carporattoru 

The  large  corporation  can  practice  forestry  because  of  its  low  in- 
terest rate  and  the  economies  in  administration  and  protection  due  to  the 
ownership  of  large  areas.  Where  it  has  holdings  in  several  localities  its 
fire  losses  will  not  exceed  the  average  losses  of  the  community,  so  it  will 
be  cheaper  for  it  to  carry  its  own  insurance  than  to  pay  premiums  to 
a  forest  fire  insurance  company,  even  when  the  time  comes  that  forest  fire 
insurance  is  available.  Even  a  heavy  fire  loss  would  not  cause  a  corre- 
spondingly heavy  immediate  expenditure,  as  when  a  mill  is  destroyed,  but 
would  be  made  up  gradually  in  growing  a  new  crop.  In  spite  of  these 
facts  the  large  corporation  is  not  yet  convinced  that  forest  production 
would  be  profitable  for  it,  although  a  study  of  the  question  gives  convinc- 
ing indications  that  it  would  be  so,  especially  in  the  case  of  corporations 
which  desired  to  make  their  life,  and  hence  their  investments,  perpetual. 
However,  the  present  political  efforts  looking  toward  the  destruction  of 
all  large  business  enterprises  may  result  in  disintegrating  these  corporations 
so  that  their  efficiency  and  command  of  capital  will  be  so  decreased  as  to 
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put  them  out  of  the  class  which  might  practice  forestry  successfully.  Un- 
til these  political  questions  are  settled,  therefore^  it  would  probably  be 
anwise  for  the  large  corporation  to  engage  in  an  enterprise  involving  a 
continuous  policy  for  so  long  a  time  as  is  required  in  forest  production. 

Railroad  corporations  not  being  so  subject  to  this  destructive  action 
bv  government,  because  the  problem  of  handling  these  natural  monopolies 
is  largely  settled,  do  not  labor  under  this  latter  disadvantage,  though 
possessed  of  the  other  advantages  of  large  corporations.  They  have  also 
at  least  three  additional  advantages  which  would  make  it  profitable  to 
engage  in  forest  production  on  lands  already  owned.  The  first  is  that 
they  are  large  consumers,  and  the  cheapest  possible  supply  of  timber 
is  of  enormons  importance  to  their  construction  and  maintenance  depart- 
ments. The  second  follows  from  this  that  since  they  are  large  consumers 
practically  all  selling  costs  would  be  saved  to  their  forestry  departments. 
The  third  reason  lies  in  the  fact  that  the  railroad  depends  on  adjacent 
territory  for  tonnage.  Land  adapted  only  to  forestry  will  yield  little 
tonnage  any  other  way,  but  as  already  stated  in  the  case  of  the  munici- 
pality, in  this  region  such  land  will  under  forest  management  yield  at 
least  500  feet  B.  M.  per  annum  on  the  average.  This,  then,  means  to 
the  railroad  that  every  acre  kept  under  management  will  some  time  yield 
500  feet  of  lumber,  or  from  1,500  to  2,000  lbs.  of  freight  for  each  year 
that  the  forest  crop  is  maintained.  If  this  lumber  should  be  shipped  to 
the  middle  west  it  means  a  ppross  revenue  to  the  railroad  of  perhaps  $5.00 
or  more  per  acre  per  annum,  for  transportation  only. 

The  SmaU  Owner — The  writer  believes  that  the  forester  can  seldom 
advise  the  small  owner,  either  corporate  or  individual,  to  practice  forestry 
except  in  the  case  of  the  farm  woodlot  owner.  The  farmer  consumes 
most  of  the  product  of  his  own  forest,  thus  saving  all  selling  costs,  mid- 
dleman's profits,  and  transportation  to  a  distance.  What  he  does  not 
consume  goes  to  his  neighbor.  To  this  strong  economic  position  as  to 
markets  may  be  added  several  other  advantages.  Protection  and  admin- 
istration costs  nearly  disappear  because  the  farm  woodlot  is  generally  in 
sight  of  the  residence  and  fields,  and  is  surrounded  by  clearings,  hence 
patrol  is  unnecessary  and  fires  seldom  will  occur.  Because  of  the  small 
catting  areas  necessary  in  the  farm  woodlot,  reproduction  will  in  nearly 
every  case  come  naturally,  without  extra  expense,  providing  grazing  is 
properly  restricted.  Finally,  though  the  farmer  pays  high  interest  rates 
when  he  borrows,  he  works  principally  on  his  own  capital,  on  which  he 
makes  a  very  low  rate  as  a  rule.  Hence  in  most  cases  his  forest  invest- 
ment really  comes  in  the  low  interest  rate  class. 

These  advantages  place  him  in  the  best  position  of  any  private  owner 
and  the  large  product  of  farm  woodlots  in  this  country  as  compared 
with  the  National  Forests  indicate  that  their  economic  position  is  much 
stronger  than  the  latter.  Cuttings  can  be  carried  on  annually  in  the 
farm  woodlot  in  most  cases,  thus  resulting  in  an  annual  income  from  it, 
And  also  in  the  most  complete  utilization,  because  windfalls  and  trees 
otherwise  damaged  can  be  utilized  before  they  decay.  Some  of  these 
advantages  will  not  be  realizable  until  the  pioneer  stage  is  passed,  but 
this  will  undoubtedly  pass  with  great  rapidity  in  this  state  because  of 
the  many  natural  advantages  it  possesses  for  the  settler. 

In  spite  of  the  great  possibilities  of  the  farm  woodlot,  full  produc- 
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tion  is  not  likely  to  be  realized  unless  some  technical  advice  is  available. 
Practically  all  governments  have  found  it  expedient  to  famish  this  at 
government  expense.  This  is  now  being  done,  in  the  Eastern  United 
States^  and  should  be  strongly  recommended  here.  It  may  seem  prema- 
ture to  take  up  such  work  at  the  present  stage  of  farm  development  in 
Washington^  but  as  a  matter  of  fact,  large  farm  areas  are  bound  to  suffer 
in  the  not  distant  future  for  want  of  timber  because  its  obvious  abundance 
led  to  the  cutting  of  every  tree  for  lumber.  The  down  timber  will  dis- 
appear within  a  short  ime  and  leave  no  timber  available  on  many  farms, 
or  at  a  convenient  distance  from  them.  Moreover,  a  farm  woodlot  may 
usually  be  established  in  a  recently  logged  off  area  at  no  expense,  while 
later,  when  all  young  growth  has  been  destroyed,  planting  would  be 
necessary. 

It  is,  of  course,  obvious  that  if  any  owner  can  make  forestry  pay 
one  per  cent  or  more  over  the  rate  at  which  he  can  borrow  money,  he  can 
on  his  own  capital  make  two  per  cent  or  more  above  the  interest  rate 
at  which  he  can  borrow.  For  example,  if  a  corporation  can  make  capital 
invested  in  forestry  yield  six  per  cent  and  can  borrow  at  five  per  cent, 
it  can  carry  on  an  operation  by  borrowing  50  per  cent  of  the  capital 
required  at  five  per  cent  and  carrying  the  other  50  per  cent  by  funds 
leceived  originally  from  sale  of  stock.  Since  all  the  capital  yields  6  per 
cent,  while  only  5  per  cent  interest  is  paid  on  half  of  it,  the  other  half 
will  receive  7  per  cent.  If  it  borrows  two-thirds  of  its  capital  at  5  per 
cent,  the  remaining  one-third  receives  8  per  cent  dividends.  In  the  same 
way  if  a  state  can  make  capital  it  uses  in  this  way  yield  6  per  cent, 
though  borrowed  on  4  per  cent  bonds,  the  portion  of  its  capital  coming 
from  its  general  fund  would  yield  10  per  cent,  i.  e.,  6  per  cent  earned 
by  the  general  fund  proposition  itself,  and  2  per  cent  additional  from  each 
of  the  thirds  coming  from  bonds.  By  using  its  general  credit  the  state 
could  borrow  all  the  funds  on  4  per  cent  bonds  and  make  2  per  cent  on 
all  capital  borrowed  without  advancing  a  cent  from  its  general  fund.  Or 
it  may  prefer  to  let  its  citizens  have  the  wood  products  at  cost  and  neither 
make  nor  lose  money. 

Taxes  as  an  Element  in  Cast  af  Producing  Timber* 

It  should  be  noted  first  of  all  that  taxes  do  not,  as  sometimes  stated, 
make  up  the  chief  cost  of  the  production  of  timber.     They  are  in   fact 

•Many  foresters  In  computing:  cost  of  grrowlng:  timber,  have  treated  taxes 
under  the  general  property  tax  as  an  average  sum  paid  annually  throughout 
the  life  of  a  single  crop.  This  introduces  gross  inaccuracy  into  the  calcula- 
tion of  the  interest  charge  on  the  taxes,  making  the  taxes  and  interest 
thereon  appear  to  be  far  greater  than  is  the  case  in  practice.  This  may  ac- 
count for  the  widespread  idea  that  taxes  are  the  chief  cost  in  growing  timber 
A  specific  example  as  to  what  the  effect  of  this  method  would  be  in  the 
present  computation  is  as  follows: 

The   total   first   cost   of   taxation   on   Quality   I   soil   in   60   years     as    shown 
In   Table   I,    on   the    basis   of   the   tax   estimates   on   page    6,    is    $43.00       By    the 
method   of  averaging  the  general  property  tax  over   the   entire   time   of   grow- 
ing a  crop  this  would  amount  to  an  average  of  72  cents  per  acre   per  annum 
Referring   to    interest   tables   we   find   that  with   6   per  cent   Interest    $1  00    naid 
annually   and    placed   at   interest   for   60   years   amounts    to    $533.14    bv    the    end 
of   the   period.     Seventy-two   cents  paid   annually  would,   therefore,    amount   to 
.72x1533.14   equals   $383.86.   total  accumulated   sum,   both   principal   and    intereat 
Deduct  $43.00,  the  principal,  and  we  have  left  $340.86,  the  accumulated  Intereflt 
Compare   this  with   $77.40,   the   accumulated    Interest  at   6    per   cent    when    it    la 
computed    on   the    general    property   tax   sums   more   nearly   according    to    thAir 
actual   incidence   and   the   difference   Is   striking.     It   is   so   great    in    fact   »«   ti 
make  taxes  together  with  Interest  thereon,  appear  as  one  of  the  most  Imnort«nt 
costs   in   forestry,   when    such    is   not   the   case.  ""poriani 
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rather  a  minor  charge^  though  undoubtedly  making  up  a  larger  proportion 
of  the  cost  of  production  than  in  some  other  industries.  Mr.  J.  W.  Bris- 
lawn^  of  the  State  Tax  Commission,  stated  before  the  tax  conference  at 
the  University  of  Washington,  May,  1912,  that  the  farmer  pays  ap- 
proximately 6.48  per  cent  of  his  gross  earnings  for  taxes.**  Referring 
to  Tables  II,  IV,  and  VI,  it  may  be  seen  that  the  first  cost  of  taxes  under 
the  general  property  tax  amounts  to  from  8  per  cent  to  10  per  cent  of  the 
cost  of  producing  timber,  hence  not  differing  widely  from  taxes  in  agri' 
culture.  However,  so  far  as  the  owner  is  concerned,  the  actual  cost  to 
him  is  more  than  twice  as  great  because  of  the  interest  charges  which 
accumulate  on  the  tax  payments  before  the  timber  crop  can  be  harvested. 

If  the  taxes  were  deferred  until  the  crop  is  harvested  it  would  be 
of  advantage  to  the  owner  without  an  entirely  corresponding  loss  to  the 
state  which  works  under  a  lower  interest  rate.  A  yield  tax  at  the  time 
of  cutting,  greater  in  the  aggregate  than  the  present  general  property 
tax,  in  fact  large  enough  to  entirely  reimburse  the  state  for  the  deferred 
payment,  would  be  advantageous  to  the  producer  of  timber. 

Should  the  producer  of  timber  be  subjected  to  a  yield  tax  it  would 
need  to  be  placed  at  much  less  than  25  per  cent  of  the  gross  yield  or  it 
would  cost  the  owner  far  more  than  the  present  system,  interest  included. 
By  referring  to  the  6  per  cent  column  in  Table  I,  it  may  be  seen  that 
the  amount  of  the  general  property  tax  and  interest  thereon  is  $120.40. 
If  a  25  per  cent  yield  tax  were  computed,  as  in  the  8  per  cent  to  4^ 
per  cent  columns,  it  would  cost  the  owner  $163.81,  a  much  greater  amount 
than  the  present  system.  The  main  advantage  of  the  yield  tax  then,  unless 
the  percentage  were  reduced,  would  be  that  it  could  be  met  easier  when 
the  timber  was  cut.  This  would  be  no  great  advantage  except  to  owners 
who  managed  forests  under  intermittent  yield,  a  poor  system,  and  one 
not  apt  to  be  maintained  by  any  owner.  A  properly  managed  tract  will 
give  a  yield  annually  from  some  part  of  the  tract.  Hence  this  system 
is  not  considered  by  the  writer  to  be  of  much  value,  unless  the  percentage 
cf  the  yield  taken  were  reduced  much  below  that  now  paid  by  the 
federal  government.  Therefore,  the  state  cannot  hope  to  secure  anything 
like  the  tax  revenue  from  private  lands  in  forest  as  it  now  secures  from 
the  National  Forests;  or  rather  as  it  will  secure  when  cutting  is  in  full 
force  in  the  National  Forests. 

In  this  connection  it  should  be  emphasized  that,  as  a  matter  of  fact, 
H  is  a  fallacy  to  assume  that  even  the  state  can  practice  forestry  without 
paying  a  tax.  The  presence  of  the  utilized  forest  means  people.  Peo- 
ple mean  taxes  for  schools,  roads,  and  general  expenses  of  government. 
Hence  the  state  must  spend  money  for  the  ordinary  purposes  for  which 
taxes  are  expended.  If  it  does  not  take  this  money  from  its  forest 
revenue  it  must  come  from  general  revenue.  Hence  in  effect  if  the  state 
^dertakes  to  own  productive  property  it  must  pay  taxes  which  the 
private  owner  would  have  paid  had  the  resource  remained  in  private 
ownership.  Since  the  state  is  an  aggregation  of  citizens  mostly  tax- 
pAjers  in  some  form,  payment  of  these  expenses  out  of  general  funds  by 
the  state  is  the  same  as  paying  a  tax  by  the  citizens. 


.    **See  p.   40.     Taxation   in  Washin£rton»  University  of  Washinflrton   Exten- 
non  Series  No.  12. 
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Neceuity  for  Securing  Capital  for  Forest  Production  in  the 

State  of  Washington 

Production  of  timber^  it  appears  from  the  foregoing,  is  mainly  a 
question  of  the  investment  of  capital  either  by  the  nation,  state,  individual, 
or  some  other  owner.  Those  owners  who  must  pay  or  can  get  hi^fa 
interest  rates  for  the  use  of  capital  cannot  wisely  undertake  the  produc- 
tion of  timber  as  an  investment,  even  if  they  were  content  with  sach 
long  term  investments,  which  is  seldom  the  case.  High  priced  capital 
means  high  cost  of  growing  timber  even  more  strongly  than  it  means 
high  cost  of  production  in  other  lines.  Yet  since  the  State  of  Washing^n 
has  enormous  areas  fitted  only  for  the  growth  of  timber,  or  far  better 
for  such  growth  than  for  any  other  purpose,  it  seems  exceedingly  im- 
portant that  the  capital  be  forthcoming.  If  capital  is  not  secured,  the 
state  will  be  unable  to  utilize  this  area,  unproductive  for  other  purposes, 
and  by  so  much  fail  to  obtain  the  full  productivity  that  its  resources 
warrant.  Failure  of  this  raw  material  for  industry  means  so  much  less 
industry,  which  is  also  a  very  important  matter. 

Sources  of  Capital  for  Forest  Production 

There  are  four  sources  of  capital  which  may  in  a  greater  or  less  de- 
gree be  relied  upon  for  large  scale  forest  production,  viz.,  the  nation,  the 
state,  the  municipality,  and  the  larg^  corporation.  As  previously  stated, 
the  cost  of  capital  to  practically  all  others  is  so  high  that  the  well  in- 
formed forester  cannot  conscientiously  recommend  forest  production  as 
a  profitable  or  even  a  self  supporting  enterprise,  except  in  the  case  of 
the  farm  woodlot.  Of  these  four  possible  sources  of  capital  the  munic- 
ipality may  for  the  present  be  expected  at  the  most  to  deal  only  with 
city  watersheds,  although  it  would  be  an  excellent  investment  for  many 
cities  to  secure  adjacent  tracts  of  rough  lands  for  forest  parks,  which 
could  serve,  not  only  for  park  purposes,  but  also  give  revenue  to  the 
city.  The  large  corporation  cannot  be  relied  upon  to  furnish  the  capital 
now  nor  at  any  time  in  the  future  untU  it  is  definitely  decided  whether 
it  will  have  equal  privileges  with  other  owners. 

It  then  devolves  chiefly  upon  the  state  and  nation  to  raise  the  neces- 
sary capital  for  this  need,  which  a  little  careful  consideration  shows  to 
be  vital  to  the  state.  The  State  of  Washington  has  done  nothing  in  this 
line  as  yet  and  it  will  no  doubt  be  difficult  for  it  to  devote  large  sums 
to  this  purpose.  Instead,  therefore,  of  there  being  any  jealousy  of  the 
work  of  the  federal  government  in  forest  production,  it  seems  that  intel- 
ligent cooperation  should  be  the  uniform  rule.  The  writer  expects  to 
see  the  day  when  there  will  be  a  vigorous  demand  from  the  people  throng 
members  of  Congress  for  the  expenditure  of  government  funds  for  this 
purpose  to  the  end  that  the  resources  of  the  state  may  be  made  as 
productive  as  possible.  Certainly  such  productive  expenditure  is  far 
more  important  to  the  state  than  federal  expenditures  on  government 
buildings,  which  merely  result  in  moving  government  offices  out  of  private 
buildings,  and  by  so  much  decrease  the  demand  for  space  in  the  latter. 
The  main  advantage  of  these  latter  expenditures  is  the  purely  selfish  one, 
that  because  of  the  supposed  prodigality  of  the  government,  persons  who 
have  something  to  sell  (either  material  or  labor)  may  sell  more  of  it  at 
better  prices  for  the  construction  of  a  government  building  than  for   a 
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private  building  to  house  the  same  offices.  Forest  production  by  the 
federal  government  means  not  only  benefits  from  present  expenditure  of 
govemment  funds  in  the  state  where  they  do  not  interfere  with  private 
enterprise^  or  even  with  investment  by  the  state  (because  there  is  more 
to  be  done  than  both  can  do)^  but  also  that  the  productive  results  of  these 
expenditures  will  mainly  accrue  to  the  state  in  the  future  because  its 
citixens  will  receive  wages  for  protecting^  growing,  and  harvesting  the 
timber,  and  when  mature  using  it  at  reasonable  cost  primarily  in  wood 
industries,  and  ultimately  in  all  the  other  industries  of  the  state. 

The  federal  government  at  present,  however,  has  its  hands  fully 
occupied  in  the  administration  of  the  considerable  areas  already  set  aside 
for  forest  production.  There  is  no  probability  that  those  areas  will  at 
present  be  extended  by  purchase  of  private  lands,  although  a  policy  of 
acquisition  of  alienated  lands  inside  the  present  boundaries  of  the  Na- 
tional Forests  would  be  very  useful.  Aside  from  the  National  Forests, 
irresistible  logic  leads  to  the  conclusion  that  for  the  present  nothing  will 
be  done  to  continue  cutover  lands  and  land  unfit  for  agriculture,  as  pro- 
ducing areas,  thus  contributing  to  the  industries  and  general  welfare, 
unless  it  be  done  by  the  state. 

Will  a  people,  granted  popular  rule,  make  expenditures,  the  benefits 
of  which  will  accrue  in  the  more  or  less  distant  future,  or  wUl  they  only 
make  expenditures  of  the  hand-to-mouth  sort?  JVUl  they  use  their  natural 
resources  with  regard  only  for  today,  looting  and  destroying  in  any  way 
to  make  today's  profit  the  easiest  at  whatever  expense  to  the  future,  or 
xoill  these  resources  he  conserved?  This  is  undoubtedly  the  severest  test 
of  democracy,  if  not  the  supreme  test,  in  the  long  run,  li  only  today's 
needs  are  considered  and  resources  destroyed  without  measures  being 
taken  for  replacing  the  renewable  ones,  it  needs  no  prophet  to  see  that  the 
power  of  a  given  area  to  support  population  must  continually  decrease. 
Place  against  this  the  fact  that  population  normally  increases  and  we 
cannot  escape  the  conclusion  that  a  continually  lower  standard  of  living 
must  follow,  together  with  a  lower  civilization  as  its  inevitable  result. 

The  United  States,  with  its  great  resources  and  small  population,  has 
not  felt  the  results  of  the  enormous  waste  of  its  resources  as  yet.  Cer- 
tain eastern  states  are  beginning  to  feel  them  in  so  far  as  it  concerns 
their  forest  resources,  and  are  taking  steps,  halting  and  inadequate  so  far, 
to  provide  for  the  future.  It  remains  to  be  seen  whether  Washington  will 
act  in  time  or  whether  it,  too,  will  wait  until  the  damage  done  is  so  great 
as  to  render  the  cost  of  repair  many  times  greater  than  it  would  be  if 
immediate  action  were  taken.  It  seems  certain  that  a  wider  knowledge 
of  the  need  and  wonderful  possibilities  before  the  state  will  contribute  to 
"die  desired  end. 

While  it  is  not  within  the  field  of  this  discussion  to  make  extended 
suggestions  as  to  state  policy,  one  point  deserves  mention.  Referring  to 
Table  V,  showing  costs  of  production  on  the  poorest  quality  soil,  it  may 
be  noted  that  with  private  owners  the  cost  of  production  runs  from  $14.01 
to  $37.50  per  M.  feet.  As  the  material  produced  on  this  poor  quality 
joil  will  be  very  small  sized  at  60  years  of  age  and  consequently  of  low 
ralne,  it  is  unsafe  for  any  private  owner  to  expect  to  undertake  produc- 
tion of  timber  in  this  soil  quality  unless  in  very  exceptional  cases.  The 
state  or  federal  government  may  do  so  with  a  reasonable   expectation 
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of  at  least  paying  costs.  Since  this  class  of  land  is  most  certainly  not 
agricultural  in  character,  it  would  seem  that  this  would  be  a  wise  point 
of  attack  in  beginning  a  policy  of  purchase  by  the  state  for  the  purposes 
of  forest  production.  Here  at  least  is  land  which  will  produce  nothing 
unless  the  state  produces  timber  upon  it.  This  it  can  do  with  benefit  to 
its  industries  and  without  damage  to  any  private  interest.  The  extension 
of  the  purchase  policy  could  be  worked  out  as  the  needs  of  the  future 
might  suggest. 

Comparative  Cost  of  Providing  a  Future  Supply  hy  Growing  New  Timber 

and  hy  Hoarding  Old  Timber 

This  subject  is  introduced  here  because  of  the  close  relationship  to 
the  problem  of  growing  timber.  Most  corporations,  and  to  a  large  extent 
the  federal  government,  proceed  on  the  theory  that  the  best  way  to  insure 
a  timber  supply  in  the  future  is  by  hoarding  mature  timber.  It  is  of 
interest,  therefore,  to  apply  the  financial  test  to  the  cost  of  holding  timber 
as  compared  with  growing  it.  This  can  be  done  in  several  ways,  one  of 
which  is  by  reducing  to  present  value  the  stumpage  price  at  which,  in  the 
foregoing  tables,  it  has  been  shown  that  timber  can  be  produced.  In 
these  reductions  the  same  interest  rate  should  be  used  as  was  used  in  com- 
puting the  cost  of  growing  timber. 

Thus  by  reference  to  Table  III,  covering  cost  of  growing  timber 
on  Quality  II  soil,  we  find  that  a  corporation  working  under  5%  in- 
terest can  produce  timber  for  $9.87  per  M.  ft.  B.  M.  on  a  60  year  ro- 
tation. It  would  then  not  be  profitable  to  pay  an  amount  for  mature 
timber  (not  increasing  its  volume,  but  to  be  held  60  years)  which  would 
bring  its  cost  to  more  than  $9.87  at  the  end  of  that  time,  except  as 
the  timber  now  mature  would  be  of  higher  quality.  The  amount  that 
could  be  paid  per  M.  would  be  the  present  worth  of  $9.87,  less  the 
present  value  of  the  cost  of  protection  and  taxes  throughout  the  period. 
It  is  somewhat  difficult  to  determine  the  latter  costs,  but  a  conservative 
figure  may  be  ascertained.  Since  the  researches  of  Prof.  F.  G.  Miller 
show  that  timber  is  already  taxed  ^c  per  M.  per  annum  on  the  average, 
and  the  fire  risk  and  protection  must  also  be  counted,  it  seems  that  Sc 
per  annum  throughout  the  period  would  be  a  very  low  cost  for  this  item. 
The  solution  then  follows. 

Referring  to  interest  tables*  we  find  that  the  present  value  of  $1.00 
due  60  years  hence  will  at  5%  compound  interest  be  $.0585.  The 
present  value  of  $9.87  will  then  be  $9.87x$.0585=$.5S.  Referring  to 
the  same  table,  we  find  that  the  present  value  of  $1.00  due  each  year  for 
60  years  is  $18,929.  The  present  value  of  $.08  due  each  year  for  60 
years  would  be  $.08xl8.929t=$.57==present  value  of  the  administrative 
costs,  taxes  and  other  expenses  of  holding  the  timber.  Deducting  the 
$.57  (the  cost  of  holding)  from  $.58  (the  present  value  of  $9.87,  the 
cost  of  producing  timber)  we  have  — $.04,  that  is,  even  if  the  timber 
were  given  to  a  corporation  to  be  held  60  years  it  would  be  cheaper  to 
grow  it  than  to  take  the  old  timber. 

To  consider  the  holding  of  timber  in  private  ownership  for  60 
years  would  be  far  fetched  except  perhaps  in  the  case  of  the  largest 

•C.  S.  Schenck  "Forest  Finance,"  p.  89. 
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ooTporatkmS)  which  could  be  placed  on  a  baaia  of  pennaneiit  inveat- 
meirt.  It  would,  however,  eaailj  be  poasible  in  manj  caaea  for  corpora- 
tiona  oar  eompaniea  wiahing  to  inanre  a  fntore  timber  supply  to  their  milla 
to  aecore  tracta  bearing  young  growth  at  prices  which  would  give  the 
advantage  relative  to  the  short  length  of  time  held  that  the  above 
iple  gives  for  60  years.  For  example,  Douglas  fir  stands  10  to  50 
years  old  can  often  be  purchased  at  prices  little  greater  than  the  land 
▼aine.  If  the  land  value  in  such  cases  does  not  exceed  $10.00  per  acre 
and  the  timber  can  be  bou^t  for  $10.00  per  acre,  the  cost  per  M.  of  the 
stmnpage  at  the  end  of  20  years  would  be  as  follows,  where  the  interest 
rate  is  6%.  Interest  on  land  value  20  years=$10.00x(1.06'® — 1)= 
10.00x2.21=422.10.  Cost  of  yoong  timber  is  10x$8.21=$82.10.  Cost  of 
protection  and  administration  for  20  years  equals  20(1.06,0 — 1  )=$7.86 

.06 
Total  coat  per  acre  of  the  atand  at  end  of  20  yeara  equals  $22.10+$32.10 
+$7..^<k=$61.56,  total  coat  per  acre.  If  the  acre  is  well  atocked  and  on 
Qoality  I  foreat  soU  it  ahouU  yield  44/)00  ft  B.  M.  per  acre  at  the  age 
of  60  yeara,  thus  the  coat  per  M.  ft.  20  years  hence  would  be  $1.40.  That 
im.  It  would  have  to  sell  for  <mly  $1.40  per  M.  ft  to  give  the  present  pur^ 
ciiaaev  on  those  terms  6%  on  hia  investment.  Mature  timber,  no  longer 
making  growth,  purchased  now  for  even  aa  low  aa  $1.00  per  M.  and 
held  for  20  yeara  on  land  worth  $10.00  per  acre  will  cost  as  follows 
where  the  stud  is  50,000  feet  per  acre  and  the  annual  expense  of  pro- 
tection ia  20c  per  acre.  Coat  of  original  atumpage  payment  per  acre  equala 

$5a00xl.06'^^50.00x8.21==$160.50 
Uae  of  land=$10x(1.06^— l)=$10x2.21=$22.10 

Annual  coat  of  administration  and  protection 

a=20(  1.06*o— 1  )=$7.a6 

.06 

Taxes  at  2c  per  M.  per  annum=l  .00 ( 1 .06*^ — 1  )=$<6.78. 

.06 
Total  cost  per  acre  at  end  of  20  years 

=$160.50+$22.10+$7.86+$86.78=$226.74. 
Cost  per  M=^26.74=$4.57. 

50 

Of  course  this  old  timber  will  be  more  valuable  material  but  not 
sufficiently  ao  to  make  this  as  good  an  investment  as  the  young  timber 
even  at  the  low  price  of  $1.00  for  the  old.  Where  $2.00  is  paid  now  the 
atumpage  price  muat  be  over  $9,00  per  M.  in  20  years  to  make  the  pur- 
chase a  6  per  cent  inveatment.  Of  course,  every  individual  case  of  this 
sort  muat  be  dealt  with  on  ita  merita. 

The  comparative  cost  of  insuring  a  future  timber  supply  by  growing 
timber  or  by  storing  mature  standa  ia  a  more  important  question  on  state 
and  federal  lands  than  on  private  lands,  because  it  is  a  reas<mable  con- 
clnaioti  from  the  tables  of  cost  of  growing  timber  that  upon  the  state 
and  nation  wiU  devolve  this  task.  The  state  is  already  pursuing  an  active 
policy  of  aale  of  mature  timber,  but  many  people  question  the  federal 
policy,  which  is  providing  for  very  few  sales.  There  are  on  the  National 
Forests  large  areas  of  mature  and  over-mature  timber  which  could  be  sold 
for  $1.00  per  M.  feet  or  more  in  any  normal  times.     These  stands  are 
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over-mature  and  tend  rather  to  decrease  than  increase  in  volome.  They 
average  40,000  to  50,000  feet  B.  M.  per  acre.  The  cost  of  holding  a 
stand  of  this  nature  of  40,000  feet  volume  on  Quality  I  soil  would  be  as 
follows,  figuring  $  per  cent  interest,  a  present  value  of  $1.00  per  M.^ 
$10.00  per  acre  for  soil  value  and  SOc  per  acre  for  protection  and  ad- 
ministration. 

SoU  rent=10.00xl.08««— 1  )=$10.00x4.892=$48.92. 

Future  value  of  timber  at  compound  interest  for  60  years 

=^.00xl.08*®=40x5.892=$255.68. 

Protection  and  administration  cost  20c  per  acre  for  60  years 

=.20  ( 1.08««— 1  )=$82.6 1 

!08 

Total  cost  of  holding  per  M.=$817.21-t^0=$7.98  per  M. 

Comparing  this  cost  with  $8.86,  the  cost  of  producing  timber  on  the 
liberal  estimates  shown  in  Tabel  IV  it  will  be  more  than  twice  as  expensive 
for  the  federal  government  to  secure  future  timber  supply  by  holding 
mature  timber  now  worth  $1.00  or  more  per  M.  than  it  would  be  to  cut 
off  such  timber  and  reforest  so  as  to  raise  a  new  crop  during  the  60  years. 
It  is,  of  course,  freely  admitted  that  the  value  of  the  old  timber  per  M. 
feet  would  be  greater  than  that  of  the  young,  but  in  no  such  proportion 
as  indicated  above.  The  cutting  of  old  forests  and  the  growth  of  the 
young  on  the  ground  thus  vacated  will  also  result  in  the  area  furnishing 
within  the  60  years  over  twice  as  much  volume  of  timber  for  use  of  the 
people.    Seemingly  this  should  be  the  chief  consideration. 

It  is  argued,  of  course,  that  the  government  does  not  intend  to  hold 
the  old  timber  so  long,  and  that  by  cutting  in  20  to  80  years  the  govern- 
ment can  make  great  profits  by  holding.  This  is  too  great  a  question  to  treat 
in  detail  here,  but  there  seems  to  be  no  difficulty  in  demonstrating  that 
this  is  poor  financial  policy.  However,  it  is  not  necessary  to  resort  to  finan- 
cial arguments  to  show  that  the  policy  of  holding  mature  and  over-mature 
timber  is  bad  from  the  public  standpoint,  because  in  a  great  measure  it 
defeats  one  of  the  principal  objects  of  the  National  Forests,  vis.,  to  fur- 
nish a  large  volume  of  timber  for  use  by  consumers.  This  is  defeated  be- 
cause the  soil  functions  only  for  the  storage  of  old  timber,  not  for  the 
growth  of  new.  Proper  forest  management  requires,  however,  that  the 
old  stand  be  removed  gradually  and  replaced  by  new.  Where  the  federal 
government  does  cut  timber,  effort  is  made  to  see  that  the  ground  is  re- 
forested. 

With  the  state,  the  argument  for  immediate  cutting  of  mature  timber 
within  reasonable  limits  is  still  stronger,  because  the  interest  rate  is  some- 
what higher.  The  cost  of  holding  mature  limber,  involving  a  large  initial 
investment  as  compared  with  growing  new  timber  is,  therefore,  still  higher. 
The  state's  policy  fails  when  it  comes  to  growing  the  new  timber,  however. 
Nothing  is  as  yet  being  done  in  this  direction,  so  that  land  when  cut  over 
is  not  even  functioning  for  storage  of  Umber.  The  two  policies  may 
thus  be  contrasted,  the  state's  being  inadequate  in  the  direction  of  growing 
timber  after  cutting,  and  the  federal  government  in  the  direction  of  a 
reasonable  amount  of  cutting  so  as  to  permit  growth  of  new  timber. 
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Summary  of  Principal  Conclusiam 

1.  The  chief  cost  of  prodacing  timber  is  the  interest  on  the  capital  in- 
volved. 

9.  It  follows  from  (1)  that  the  interest  rate  under  which  the  forest 
owner  works^  to  a  large  extent  determines  the  cost  of  producing  tim- 
ber to  the  owner  concerned. 

3.  Tazes^  tiiongh  important,  are  a  minor  cost  as  compared  with  interest 
charges. 

4.  The  costs  of  production  under  high  interest  rates  are  so  great  as 
to  bar  forest  nroduction  to  those  owners  who  cannot  secure  money  at 
a  rate  not  much,  if  anj,  higher  than  5  per  cent. 

5.  This  malces  forest  production  at  a  profit  possible  only  to  the  federal 
government,  the  state,  fhe  municipality  and  the  large  corporation,  and 
tiiose  owners  exceptionally  situated  as  to  the  ownership  of  land  for 
other  purposes,  such  as  mining,  in  connection  with  farming,  etc. 

6.  Since  tiie  federal  government  is  already  practicing  forestry  so  far  as 
its  resources  make  practical  at  present,  the  large  corporation  is  not 
likely  to  become  interested  under  present  conditions,  and  the  munici- 
palii^  can  engage  only  to  a  limited  extent;  there  is  little  hope  of 
introducing  forest  practice  in  adequate  manner  except  through  the 
state. 
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DESCRIPTION  OF  WATERSHED. 

The  term  "watershed/*  in  its  strict  signification,  means  the  edge 
of  a  river  bastn ;  the  line,  or  "divide"  separating  the  water  flowing  into 
two  different  rivers  or  river  basins.  The  watershed,  as  thus  defined, 
limits,  or  forms  the  boundary  of,  its  catchment  area,  as  used  in 
hydraulic  engineering. 

As  applied  to  the  watershed  of  Cedar  River,  local  custom,  and  the 
terms  of  the  ordinances  and  enactments  of  the  City  of  Seattle,  have 
given  to  the  words  "Cedar  River  Watershed"  a  wider  significance. 
These  words,  in  this  sense  and  as  uniformly  used  in  this  report,  mean 
the  entire  area  of  land  drained  by  Cedar  River  and  all  its  tributaries, 
from  the  summit  of  the  Cascade  Mountains  down  to  the  intake  of  the 
pipe  lines  which  convey  to  the  City  of  Seattle  the  water  from  Cedar 
River  to  the  watermains  and  reservoirs  in  the  city. 

This  intake  is  located  at  a  point  about  twenty-three  miles  In  an 
air  line  southeasterly  from  Pioneer  Place,  at  what  is  known  as  Lands- 
burg.  From  the  lowest  point  of  the  watershed  at  Landsburg,  at  an 
elevation  of  540  feet  above  city  datum,  to  the  highest  point,  in  the 
vicinity  of  Yakima  Pass  at  the  summit  of  the  Cascade  Mountains,  at 
an  elevation  of  about  5300  feet  above  city  datum,  the  length  of  the 
watershed,  measured  in  an  air  line,  is  about  twenty-five  miles,  and  itb 

area  is  137  square  miles.  Following  the  sinuousities  of  the  river,  this 
distance  is  thirty-one  miles,  in  which  distance  the  waters  of  the  river 
fall  4760  feet.  Of  this  fall,  the  greater  part  occurs  In  the  first  few 
miles  of  the  river's  course,  where  the  streams  are  torrential  in  char- 
acter, in  many  places  plunging  over  cliffs  of  considerable  height.  As 
the  distance  from  the  summit  of  the  mountains  Increases,  however,  the 


fall  becomes  less  rapid  and  at  a  point  about  fourteen  miles  from  the 
summit  of  the  mountains  the  current  of  the  river  Is  checked  by  the 
waters  of  Cedar  Lake. 

Cedar  Lake  has  a  length  of  about  three  and  one-half  miles,  an 
average  width  of  about  one-half  mile,  and  is  of  great  depth.  The 
surface  of  the  lake  originally  was  at  an  average  elevation  of  about  1530 
feet  above  sea  level.  The  construction  of  the  timber  crib  dam  near 
the  outlet  of  the  lake,  in  1903-4,  has  resulted  in  the  raising  of  the 
water  about  seventeen  feet. 

Leaving  the  dam  at  the  outlet  of  Cedar  Lake,  the  river  flows 
through  a  deep  and  narrow  canyon,  having  a  very  precipitous  descent 
of  600  feet  in  a  distance  of  three  and  one-half  miles.  At  the  foot  of 
this  descent  is  located  the  Municipal  light  and  power  plant  of  the  City 
of  Seattle. 

After  leaving  the  power  plant,  at  an  elevation  of  920  feet  above 
sea  level,  Cedar  River  flows  through  a  fairly  level  valley  for  a  distance 
of  about  twelve  miles  to  Landsburg,  at  an  elevation  of  about  540  feet 
above  sea  level. 

The  watershed  is  divided  naturally  into  two  main  divisions,  re- 
ferred to  in  this  report  as  the  upper  watershed  and  the  lower  water- 
shed. The  upper  watershed  extends  from  the  site  of  the  proposed 
masonry  dam,  at  a  point  on  Cedar  River  about  two  miles  below  the 
outlet  of  Cedar  Lake  up  to  the  summit  of  the  Cascade  Mountains, 
covering  an  area  of  about  eighty-three  square  miles;  and  the  lower 
watershed  extends  from  the  site  of  the  proposed  masonry  dam  down 
to  Landsburg,  covering  an  area  of  about  fifty-four  square  miles. 

It  will  be  noticed  that  the  upper  watershed  is  practically  the 
watershed  of  Cedar  Lake,  which  constitutes  the  lowest  point  of  this 
upper  watershed.  It  is  characterized  by  steep  and  precipitous  moun- 
tain slopes  rising  abruptly  from  the  shores  of  Cedar  Lake  and  from 
the  narrow  valley  of  Cedar  River,  and  of  Rex  River,  to  the  summits 
of  the  flanking  ridges  on  each  side.  In  many  places  there  are  found 
extensive  areas  covered  by  masses  of  rock,  either  In  the  form  of  cliffs 
or  what  are  known  as  rock  slides.  Near  the  summit  of  some  of  the 
mountains  there  are  open  parks  and  grassy  meadows,  in  which  but 
little  timber  is  found;  but,  aside  from  the  barren  spots,  the  entire 
area  is  covered  by  a  heavy  growth  of  timber.  This  timber  varies  in 
character  from  stands  of  Douglas  Fir  in  the  valleys,  where  a  single 
tree  often  reaches  a  height  of  250  feet,  with  a  diameter  of  six  feet  at 
the  base,  to  the  scattering  and  scrubby  growth  of  what  la  known  as 
upper-slope  type  of  timber,  upon  the  summits  of  the  mountains.  It  ia 
estimated  that  the  present  stand  of  commercially  valuable  timber  upon 
this  upper  watershed  exceeds  in  amount  one  billion  feet,  board 
measure. 


The  lower  watershed,  although  bounded  upon  the  north,  east  and 
southeast  by  mountain  ridges,  Is  what  may  be  characterized  as  rolling 
or  bench  land.  The  timber  which  originally  covered  the  lands  in  this 
lower  watershed  was,  generally  speaking,  of  a  larger  growth  and 
more  valuable  than  that  upon  the  upper  watershed,  by  reason  of  the 
fact  that  the  lower  elevation  Is  more  favorable  to  timber  growth  and 
affords  a  longer  growing  season. 

By  reason  of  its  proximity  to  the  railroads  which  were  first  built 
into  this  country,  and  of  Its  general  accessibility,  logging  operations 
in  this  lower  watershed  were  begun  at  an  early  period  and  a  consider- 
able portion  of  this  area  has  now  been  denuded  of  timber  and  Is  ready 
for  reforestation. 

Policy  of  the  City  of  Seattle  in  the  Acqnlsitloii  of  Lands  in  the 

Watershed 

The  acquisition  of  lands  in  the  Cedar  River  watershed  by  the  City 
of  Seattle,  in  connection  with  the  construction  of  the  Cedar  River 
water  supply  system  and  the  municipal  light  and  power  plant,  and  for 
the  purpose  of  protecting  the  water  supply  from  pollution,  was  under- 
taken by  the  city  about  thirteen  years  ago,  beginning  in  a  small  way 
and  extending  from  year  to  year  as  time  went  on,  until  there  is  now 
owned  by  the  City  of  Seattle,  within  the  watershed,  a  total  area  of 
37,982  acres,  or  59.39  square  miles. 

The  policy  of  the  city  In  acquiring  the  lands  within  the  watershed 
for  the  purpose  of  protecting  Its  water  supply  is  one  the  wisdom  of 
which  has  been  demonstrated  by  the  results  obtained  up  to  this  time, 
and  the  continuation  of  this  policy  in  the  acquisition  of  the  remainder 
of  the  land  in  the  watershed  will  result  in  giving  the  City  of  Seattle 
an  assurance  of  a  continuation  of  an  adequate  supply  of  pure  and 
wholesome  water  not  surpassed  by  that  of  any  city  in  the  world. 

At  the  time  the  acquisition  of  these  lands  was  first  undertaken  by 
the  city  there  were  located  within  the  lower  watershed  several  saw 
mills  and  logging  companies  which  had  been  operating  there  for  a 
number  of  years.  The  city  at  that  time  had  not  sufficient  money  to 
undertake  the  purchase  of  the  timber  belonging  to  these  mills  and 
logging  companies,  or  of  the  mills  and  equipment  of  the  companies; 
and  for  that  reason,  the  operations  of  logging  and  cutting  of  timber 

have  been  carried  on  in  this  lower  watershed  by  private  parties  up  to 

the  present  time  and  are  still  being  carried  on  in  such  manner.    The 

city  has  been  successful,  however,  in  the  regulation  of  these  operations 

so  that  the  danger  to  the  water  supply  has  been  reduced  to  a  minimum 

and  the  operation  of  the  camps  and  of  the  mills  has  been  carried  on 

in  a  reasonably  sanitary  manner. 


Within  the  upper  watershed,  however,  extending  from  the  site  of 
the  masonry  dam  at  Camp  2,  including  Cedar  Lake  and  reaching  to  the 
summit  of  the  Cascade  Mountains,  no  logging  operations  had  been  com- 
menced at  the  time  of  the  establishment  of  the  city's  policy  to  acquire 
the  land  in  the  Cedar  River  watershed,  and  up  to  this  time  the  City  of 
Seattle  has  been  successful  in  preventing  the  establishment  of  logging 
camps  and  saw  mills  in  this  territory.  In  order  to  prevent  the  estab- 
lishment of  these  camps  it  has  been  necessary  for  the  city  to  purchase, 
in  many  instances,  not  only  the  land,  but  also  the  timber  standing 
thereon.  In  this  manner  there  has  been  acquired  timber  having  an 
estimated  value  at  the  present  time  of  nearly  $700,000.00.  The  total 
cost  of  the  acquiring  of  all  the  land  and  timber  in  the  watershed  up 
to  this  time,  exclusive  of  cost  of  surveys,  appraisals  and  court  costs, 
is  something  over  $600,000.00,  or  nearly  $100,000.00  less  than  the 
estimated  cost  of  the  timber  alone.  Adding  the  cost  of  survey,  ap- 
praisals, timber  cruising  and  court  costs,  it  is  found  that  the  value 
of  the  timber  belonging  to  the  city  is  approximately  equal  to  the  cost 
of  acquiring  both  land  and  timber  up  to  the  present  time. 

If  the  established  policy  of  the  city,  as  approved  by  the  voters  in 
authorizing  the  issuance  of  bonds  in  the  amount  of  $1,000,000.00  for 
the  purpose  of  acquiring  the  land  in  the  watershed,  be  continued  by 
the  city  in  the  future  in  the  acquisition  of  the  remaining  land  and 
timber  in  the  upper  watershed,  it  should  result  finally  In  the  obtaining 
of  the  entire  watershed  without  material  cost  to  the  city.  In  other 
words,  the  increase  in  stumpage  value  of  timber  should  be  sufficient 
to  pay  for  the  cost  of  acquiring  the  land.  In  order  to  realize  these 
values,  however,  it  will  be  necessary,  under  proper  sanitary  regula- 
tions, to  cut  and  market  the  timber.  Upon  the  removal  of  this  timber 
there  arises  the  problem  of  determining  the  best  use  to  be  made  of 
the  logged-off  lands. 

^iecesHlty  for  Adoption  of  a  Fixed  Policy  and  Definite  Plan  for  Man- 
agement of  Lands  in  the  Watershed 

The  operations  of  the  logging  companies  in  the  lower  watershed 
have  already  resulted  in  the  denuding  of  large  areas  of  land  once 
covered  with  a  heavy  growth  of  valuable  timber.  The  greater  part  of 
ihis  logged-off  land  is  now  the  property  of  the  city.  It  was  acquired 
for  the  purpose  of  protecting  the  water  supply  of  the  city  from  pol- 
lution, and  in  order  to  carry  out  that  purpose  the  acquisition  of  the 
lands  was  amply  Justified.     In  its  present  state  It  does  not  constitute 

anything  of  value  to  the  city  except  for  the  particular  use  and  purpose 

of  protecting  the  purity  of  the  water  supply.    It  may  have  a  potential 

money  value,  however,  dependent  upon  the  use  which  can  be  made 

of  It. 


If  left  to  Itself  this  logged-off  land  will  be  covered  by  a  growth 
of  weeds  and  a  scattering  growth  of  inferior  timber  and  will  remain 
non-productive  and  of  practically  no  value  to  the  community  and  to 
the  state.  It  is  evident  that  a  policy  of  this  kind,  if  applied  to  the 
watersheds  which  constitute  the  sources  of  supply  of  all  of  the  large 
cities  of  the  state,  would  result  in  the  withdrawal  of  enormous  areas 
of  land  from  productive  use,  would  cause  a  great  economic  loss,  and 
would  prevent  the  proper  upbuilding  and  development  of  the  state. 

The  problem  is  to  determine  the  best  use  to  be  made  of  these 
logged-off  lands  within  the  watershed,  having  due  regard  to  the 
necessity  of  protecting  the  water  supply. 

It  is  evident  that  the  use  of  these  lands  for  agricultural  or  dairy 
purposes,  if  they  were  adapted  to  that  use,  would  be  one  which  would 
not  be  consistent  with  the  purpose  for  which  they  were  acquired,  for 
the  reason  that  It  would  mean  the  occupation  of  the  land  by  large 
numbers  of  animals  and  the  Introduction  of  a  resident  population  with 
consequent  danger  of  pollution  of  the  water  supply. 

In  the  same  way,  the  development  of  any  manufacturing  or  in- 
dustrial enterprise  upon  these  lands  would  be  a  menace  to  the  purity 
of  the  water  supply. 

The  use  of  these  lands,  however,  for  the  growing  of  timber  does 
not  require  the  continued  residence  of  any  large  number  of  men,  nor 
the  establishment  of  a  resident  population  with  its  attendant  dangers, 
and  would  result  in  a  great  benefit  to  the  quality  of  the  water  supply 
of  the  city,  as  well  as  in  conserving  that  water  supply  and,  to  some 
extent,  in  regulating  the  run  off  of  the  streams.  If  a  growth  of  val- 
uable timber  upon  these  lands  can  be  secured  at  a  low  cost  within  a 
reasonable  time  and  under  conditions  which  would  warrant  the  in- 
curring of  the  necessary  expense  from  an  investment  standpoint,  with 
a  reasonable  likelihood  of  a  profitable  return  to  the  city,  it  would 
seem  to  justify  the  undertaking.  At  least,  investigations  and  experi- 
ments for  the  purpose  of  determining  the  advisability  of  adopting  a 
plan  for  the  ultimate  reforestation  of  all  of  the  lands  within  the  water- 
shed should  be  made  and  a  fixed  policy  should  be  adopted  b^  the  city 
for  the  handling  of  the  lands  In  the  watershed. 

The  production  of  a  growth  of  valuable  timber  on  this  land  would 
result  In  the  creation  of  an  asset  of  enormous  value  to  the  community 
at  large  in  the  place  of  a  doubtful  asset,  or  possibly  a  liability,  if  no 
systematic  or  organized  effort  is  made  for  the  reforestation  of  these 

lands  and  the  area  is  allowed  to  grow  up  to  weeds  and  a  scattering 

growth  of  inferior  timber  having  but  little  value.     In  other  words, 

the  adoption  and  carrying  out  of  a  fixed  policy  and  a  definite  plan  will 

create  values  where  otherwise  they  would  not  exist. 
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In  order  to  determine  the  feasibility  and  advisability  of  adopting 
such  a  plan  for  the  reforestation  of  this  area,  a  careful  study  of  the 
watershed  with  a  view  to  Its  use  for  this  particular  purpose  has  been 
carried  on  for  a  period  of  four  years.  During  this  time  an  exhaustive 
examination  of  the  entire  area  of  the  lower  watershed  has  been  made 
for  the  purpose  of  obtaining  the  data  used  in  the  preparation  of  this 
report,  covering  all  of  the  features  of  the  reforestation  of  the  lower 
watershed. 

No  report  is  made  as  to  the  reforestation  of  the  upper  watershed 
at  this  time,  for  the  reason  that  this  would  await  the  advance  of  log- 
ging operations  into  this  area  and  should  receive  more  study  than  has 
yet  been  given  to  it. 


REFORESTATION  OF  LOWER  WATERSHED 

SECTION  I. 

General  llescrlption. 

The  lands  dealt  with  in  this  plan  all  He  west  of  the  divide,  between 
the  streams  flowing  into  the  area  above  the  new  masonry  dam  and 
those  flowing  into  Cedar  River  below  it.  That  is,  this  area  is  that 
described  in  the  introduction  as  the  lower  watershed,  and  it  comprises 
a  total  area  of  36,322  acres,  or  56.8  square  miles.  This  area  is  some- 
what larger  than  the  actual  drainage  basin,  as  it  was  necessary  to 
obtain  the  entire  area  of  every  "forty"  through  which  the  crest  line 
passed. 

In  this  area  the  lands  already  logged-off  (at  the  end  of  the  year 
1912),  comprised  15,752  acres.  About  780  acres,  however,  are  railroad 
rights-of-way,  and  other  such-like  areas,  which  leaves  a  total  area  of 
14,972  acres  or  23.4  square  miles  of  lands  at  present  in  need  of  re- 
forestation. A  most  vitally  important  point,  as  can  be  noticed  on 
the  map,  is  that  these  logged-off  lands  are  not  in  small  scattered 
patches,  with  timber  around  them,  but  they  lie  In  large,  solid  blocks, 
covering  many  square  miles,  with  no  timber  near  at  hand.  This 
eliminates  the  chance  of  the  area  seeding  up  from  the  adjacent  forest, 
and  as  no  live  trees  are  left  on  the  greater  part  of  this  area  and  as  the 
fires  that  have  swept  over  here  for  the  past  eight  or  ten  years  have 
entirely  destroyed  any  seed  that  might  have  remained  in  the  soil,  the 
only  method  by  which  a  new  forest  growth  can  be  obtained  is  by  some 
artificial  means.  The  best  proof  that  such  means  must  be  used  is 
shown  by  the  fact  that,  on  actual  counts  made  on  some  areas  in 
Taylor  Creek,  and  also  near  Barneston,  on  areas  covering  from  one- 
quarter  to  one-half  a  square  mile,  not  one  single  young  tree  nor 
seedling  of  Douglas  fir  nor  any  other  commercial  species  was  found. 


and  that,  after  having  had  from  eight  to  ten  years,  since  being  logged, 
in  which  to  show  evidences  of  a  new  forest  coming  up. 

The  remaining  20,670  acres,  or  32.2  square  miles,  is  at  present  still 
timbered,  but  the  two  logging  companies  now  operating  are  denuding 
this  at  the  rate  of  about  800  acres  every  year.  It  is  estimated  that 
on  about  seven  square  miles  of  this  area  the  timber  is  too  poor  to  be 
cut,  so  that,  eliminating  this,  it  means  that  in  from  15  to  20  years  there 
will  be  about  16,200  acres,  or  25.3  square  miles,  more  of  logged-off 
lands,  which,  present  conditions  being  allowed  to  continue,  will  also 
become  a  barren  waste.  This  brings  the  total  area  up  to  31,200  acres, 
or  48.75  square  miles,  on  which  there  is  a  present  or  will  be  a  future 
need  for  a  plan  of  reforestation. 

NATURAL  DIVISIONS.— The  entire  area  falls  naturally  into  four 
main  divisions  according  to  the  four  drainage  basins  in  which  it  lies. 
These  divisions  are  as  follows: 

DIVISION  No.  1.— The  Rock  Creek.  Webster  Creek,  and  Walsh 
Liake  drainage  basin. 

DIVISION  No.  2.— The  drainage  basin  of  William's  Creek  and 
Cedar  River  above  Taylor  Creek. 

DIVISION  No.  3.— The  Taylor  Creek  drainage  basin. 

DIVISION  No.  4. — The  narrow  strip  of  land  draining  into  Cedar 
River  from  both  sides,  and  lying  below  Taylor  Creek.  The  location  of 
these  four  divisions  is  shown  on  the  map. 

It  is  of  great  advantage  to  divide  the  area  in  this  manner,  as  the 
entire  tract  is  too  large  and  presents  too  many  and  varied  conditions 
to  admit  of  specific  handling  as  a  unit.  It  is  not  necessary  here  to 
give  detailed  descriptions  of  each  division,  and  it  is  sufficient  to  state 
that,  for  the  present,  DIVISIONS  Nos.  1  and  2  are  the  most  important 
to  consider  as  they  have  the  best  site  and  soil  qualities  and  the  best 
economic  situations,  which  means  that  they  will  yield  the  best  and 
quickest  returns.  Also  they  can  be  more  advantageously  workea  and 
are  more  in  need  of  it  than  is  the  rest  of  the  area. 

A  close  and  detailed  study  of  the  entire  area  was  made  for  data 
along  the  lines  of  such  natural  factors  as  govern  or  Influence  the 
work  and  a  brief  description  of  such  factors  follows: 

TOPOGRAPHY.— The  elevation  v«rles  from  540  feet  above  sea 
level,  at  Landsburg,  to  as  high  as  4000  feet  at  the  headwaters  of  Taylor 
Creek.  However,  nearly  90%  of  the  present  logged-off  lands  He  below 
the  1200  feet  contour,  while  where  future  logging  will  be  done,  but 
little  will  be  above  the  2200-feet  contour.  In  fact,  on  the  whole  31,200 
acres  as  planned  for,  over  66%  lies  below  the  1600-foot  level,  and 
practically  all  of  it  below  the  2200-foot  level.     As  elevation  Is  one  of 
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the  main   factors   goveming  both   the   rapidity   and   quality   of  tree 
growth,  this  natural  condition  is  here  a  most  advantageous  feature. 

Exposure,  too,  is  of  great  importance.  Here,  the  greater  part  of  the 
land  is  so  gently  sloping,  or  else  level,  that  it  cannot  be  said  to  have 
any  definite  exposure,  but  receives  sunlight  all  the  day.  As  for  the 
steep  hillsides,  about  TS'/r  of  such  land  has  a  south  or  southwestern 
exposure,  which  is,  of  course,  the  best,  and  so  it  may  be  said  that,  from 
this  point,  the  entire  area  is  favorably  situated. 

The  land  itself  may  be  classed  as  bottom  land,  bench  land,  gently 
rolling  and  mountainous.  The  amount  of  bottom  land  is,  however, 
practically  negligible,  while  that  which  is  classed  as  mountainous,  oi 
exceeding  20%  in  slope,  is  less  than  159^r  of  the  area.  And  the  work 
should  be  done  on  the  latter  class  as  much  for  protection  against 
erosion  as  for  the  financial  returns.  There  are  several  large  areas  of 
well-drained  bench  land,  but  by  far  the  greater  part  of  the  whole  area 
may  be  classed  as  rolling  or  gently  sloping.  And  it  is  these  last  two 
classes  of  land,  with  their  deep,  porous  soils,  that  yield  the  very  best 
growth  of  fir,  as  was  evidenced  by  the  former  growth. 

CLIMATE. — As  most  of  the  species  used  in  this  work  would  be 
natives  of  this  region,  it  is  self-evident  that  they  can  live  in  this 
climate  and  the  main  study  was  to  see  just  how  advantageous  the 
climatic  factors  would  be.  Rainfall  is,  of  course,  the  most  important 
Readings  for  the  past  ten  years  give  an  average  annual  fall  at  Lands- 
burg  of  52  inches  while  at  Cedar  Lake  it  reached  an  average  of  112 
inches.    This  is  more  than  ample  for  the  best  growth. 

The  relative  humidity  is  very  great,  which  favors  a  rapid  growth. 
Extremes  of  temperature  are  not  great,  as  it  rarely  goes  as  low  as 
zero,  nor  much  above  100**  F.,  and  such  extremes  are  not  at  all  detri- 
mental. The  length  of  the  growing  season  is  very  long,  beginning 
early  in  April  and  lasting  well  up  into  October.  This  gives  a  season 
of  about  seven  months,  which,  combined  with  the  other  favorable 
factors,  insures  a  large  annual  growth. 

The  natural  climatic  factors  which  might  be  considered  harmful, 
such  as  wind,  frost,  drought  and  heavy  snow,  are  nowhere  severe 
enough  to  afford  any  real  menace. 

SOIL  CONDITIONS. — The  soils  found  here  are  loam,  clay,  sand 
and  gravel,  and  rock,  or  rather,  varying  admixtures  of  these  con- 
stituents, and  in  some  places  there  is  some  swamp  land.  Where  the 
soil  is  rich  and  loamy  It  will  be  best  to  plant  eastern  hardwoods,  both 
because  of  the  chemical  composition  of  the  soil  and  of  its  moisture- 
holding  qualities.  On  the  swampy  areas  the  soil,  while  very  moist.  Is 
not  acid,  and  there  spruce  and  cedar  may  be  used  or  possibly  ash  or 
Cottonwood.  But  by  far  the  greater  part  of  the  area  is  sandy  soil, 
with  varying  admixtures  of  gravel  and  rock.  This  soil  is  porous  and 
well  drained,  good  qualities  for  the  growth  of  fir;   deep,  so  that  the 


trees  will  have  a  good  root  development,  and,  while  rich  enough  in  all 
the  mineral  elements  required  by  Douglas  fir,  is  still  not  rich  enough 
to  support  a  rank  weed  growth  that  would  kill  out  the  young  trees. 

GROUND  COVER. — Under  this  heading,  two  classes  may  be  con- 
sidered; first,  the  weed  growth  that  has  come  up;  second,  the  debris, 
down  logs  and  snags  left  after  lumbering.  Needless  to  say,  this  ap- 
plies only  to  the  lands  already  logged-off,  as  ground  cover  is  of  no 
importance  on  the  lands  still  timbered.  The  larger  part  of  the  area 
is  covered  with  a  light  growth  of  salal  and  ferns,  which  is  not  heavy 
enough  to  hinder  the  growth  of  young  trees  when  set  out,  but  which 
might  make  it  impossible  to  sow  seed  directly.  Parts  of  the  area, 
especially  near  Barneston,  are  practically  free  from  weed  growth  and 
there  seed  sowing  may  be  done.  On  the  other  hand^  some  portions, 
particularly  up  Taylor  Creek,  have  such  a  dense  growth  of  salmon- 
berry,  fire-weed  and  ferns  that  they  present  a  serious  problem,  and 
it  will  probably  be  best  to  burn  them  over  before  working  on  them. 

The  other  class  of  ground  cover,  as  down  logs,  debris  and  old 
snags,  are  important  only  Iii  so  far  as  they  make  the  work  of  the  men 
harder,  thereby  increasing  the  cost,  and  also  as  they  increase  the  fire 
risk.  Such  debris  occurs,  in  greater  or  less  density,  over  the  entire 
area,  but  is  thick  enough  to  cause  serious  trouble  only  in  some  parts 
of  Taylor  Creek  valley.  On  some  portions  there  are  also  thick  stands 
of  young  pole-woods,  which  have  been  killed,  and  these  will  have  to 
be  cut  down  and  burned,  which  will  be  rather  expensive,  but  they  are 
of  rare  occurrence. 

SITE  QUALITIES. — By  site  quality  is  meant  the  capacity  or 
ability  of  the  site  to  produce  tree  growth.  Three  site  qualities  are 
recognized  in  this  country,  and  the  difference  of  these  qualities  is 
determined  by  the  occurrence  and  combination  of  all  natural  factors, 
such  as  soil,  elevation,  exposure,  climate,  etc.,  which  have  previously 
been  discussed.  Also  the  quality  of  a  site  depends  upon  the  species 
which  is  to  be  grown  upon  it,  as  for  example,  a  deep,  light,  porous, 
sandy,  ^^ell-drained  soil,  which,  at  low  elevation,  would  constitute  a 
No.  1  quality  for  Douglas  fir,  would  only  be  a  No.  3  quality  for  spruce 
or  some  of  the  eastern  hardwoods.  However,  the  areas  best  fitted  for 
hardwoods,  and  also  spruce  and  cedar,  were  first  determined  and  the 
following  study  and  discussion  of  site  qualities  refers  only  to  sites 
intended  for  the  growth  of  Douglas  fir  and  such  species  as  may  be 
associated  with  it,  as  white  pine  and  a  few  others,  and  this  includes 
practically  90%  of  the  entire  area.  The  importance  of  knowing  the 
areas  of  these  different  site  qualities  can  be  seen,  when  it  has  been 
calculated  that,  at  100  years,  a  No.  1  quality  site  will  produce  100,000 

feet  B.  M.  per  acre,  a  No.  2  quality  site  only  66,000  feet  B.  M.  and  a 

No.  3  quality  site  only  49,000  feet  B.  M.  per  acre.     This  is  of  the  utmost 

importance  when  it  comes  to  forecasting  future  results. 
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Site  qualities  were  first  determined  on  timbered  areas,  mainly  by 
a  study  of  the  heights  of  average  trees,  for  it  is  a  law  that,  in  even- 
aged  stands  the  height  of  an  average  tree  varies  directly  as  the  quality 
of  the  site;  that  is,  the  taller  the  tree,  the  better  the  bite  qualiy.  At 
the  same  time  the  diameter  of  trees  were  measured  and  all  natural 
factors,  with  their  influences,  were  noted.  Similarly  situated  areas 
were  then  found  on  the  logged-off  lands  and  the  diameters  of  the 
stumps  were  measured  as  a  check.  Comparison  of  the  surrounding 
lands  was  then  made  and  the  effect  of  differences  in  soil  conditions, 
exposure,  elevation,  etc.,  were  noted  and  the  proportion  in  which  they 
affected  the  quality.  In  this  way,  and  from  a  knowledge  of  how  dif- 
ferent combinations  of  conditions  affect  tree  growth,  the  different 
site  qualities  were  determined. 

These  qualities  were  then  checked  again  by  a  comparison  with  the 
general  site  qualities  for  Douglas  fir  in  western  Washington  and 
Oregon  as  determined  by  the  U.  S.  Forest  Service.  This  general 
classification  is  as  follows:  No.  1  quality  occurs  below  1000-foot  ele- 
vation; soil  loamy,  mixed  with  sand,  clay  or  gravel,  deep  and  well 
drained;  land  generally  bench  land  or  gently  sloping.  This  site  occurs 
mainly  in  the  valleys  of  larger  rivers  and  would  generally  be  called 
agricultural  land.  No.  2  quality  occurs  generally  from  800  to  1300 
feet,  though  sometimes  as  high  as  2000  feet.  Soil  is  generally  of  a 
sandy  or  gravelly  nature,  from  shallow  to  medium  depth,  and  land  is 
gently  sloping  or  even  steep.  This  site  occurs  mainly  in  the  foothill 
regions.  No.  3  quality  occurs  above  the  1500-foot  elevation.  Soil  is 
shallow,  gravelly  sand,  with  rocky  subsoil  and  many  rock  outcrops. 
This  site  generally  occurs  at  higher  altitudes  and  with  rough 
topography. 

Of  course,  in  classifying  the  different  site  qualities  there  were 
many  cases  where  one  would  merge  into  another  and  it  would  be  hard 
to  tell  to  which  quality  it  did  belong.  In  such  cases  it  was  the  in- 
variable rule  to  put  all  lands  in  doubt  into  the  next  lower  quality  so 
that  any  error  that  might  occur  would  be  one  of  safety,  and  that  would 
insure  conservatism  in  the  figures. 

SECTION  II. 

Methods  of  Originating  New  Forest 

In  considering  this  subject  it  is  first  necessary  to  distinguish  be- 
tween the  two  main  classes  of  land,  namely:  those  now  logged-off  and 
barren  where  the  new  forest  must,  of  necessity,  be  started  by  some 
artificial  means,  and  those  lands  which  are  still  timbered,  but  which 
will  be  logged  in  the  future,  where  the  methods  used  may  be  either 
artificial  or  natural  or  a  combination  of  both. 

ON  LANDS  ALREADY  LOGGED-OFF.— On  these  lands  there  are 
two  entirely  separate  methods  of  starting  the  forest.     First,  by  a  direct 
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sowing  of  seed;  second,  by  the  setting  out  of  young  trees.    First,  the 
direct  sowing  of  seed  will  be  discussed. 

DIRECT  SOWING  OP  SEED.— As  this  work  will  not  be  done  ex- 
tensively enough  to  warrant  building  a  conery,  the  seed  will  be 
bought  in  the  open  market,  at  a  price  vanrlng  from  $1.75  to  $2.25  per 
pound.  Good,  clean  Douglas  fir  seed  contains  about  43,000  seeds  per 
pound,  with  a  germinating  percentage  of  about  55%,  according  to  tests 
made,  so  that  an  estimate  of  20,000  vital  seeds  per  pound  Is  conserva- 
tive.  Three  methods  of  direct  sowing  of  seed  can  be  used,  the  seed- 
spot  method,  the  strip  method,  and  broadcast  sowing.  However,  under 
the  conditions  existing  here,  only  the  seed-spot  method  is  applicable, 
and  the  following  description  and  cost  data  applies  only  to  it. 

In  this  work,  three  men  form  a  crew,  two  preparing  the  spots 
and  one  sowing  seed.  The  spot  is  scraped  bare,  from  12  to  20  inches 
square  and  20  to  30  seed  are  dropped  in,  a  little  earth  kicked  over  them 
and  lightly  pressed  down.  The  spots  should  be  spaced  about  6  feet 
by  6  feet,  making  1210  spots  per  acre.  Closer  spacing  would  be  too 
expensive  and  further  spacing  would  hardly  yield  good  enough  results. 
One  crew  of  three  men  should  prepare  and  sow  from  3000  to  4200  spots, 
or  from  2%  to  3%  acres  per  day,  with  a  spacing  of  6  feet  by  6  feet, 
the  area  covered  varying  accordingly  as  the  amount  of  down  timber  and 
debris  hinders  the  men. 

The  main  points  of  advantage  of  this  method  are  the  following: 
The  cost  of  the  seed  is  small  and  the  work  can  be  done  rapidly,  making 
the  whole  operation  a  cheap  one.  The  preparation  of  the  spot  insures 
the  seed  coming  Into  contact  with  the  mineral  soil,  a  necessary  re- 
quirement for  its  germination.  Some  choice  is  given  In  preparing  the 
spots  in  the  most  favorable  locations.  The  results  can  be  watched 
and  points  obtained  for  future  guidance.  Above  all,  there  is  the  big 
advantae^e  that  always  occurs  when  a  forest  comes  up  with  a  certain 
degree  of  regularity  in  the  spacing  of  the  trees,  instead  of  in  a  hap- 
hazard form.  All  of  these  points  indicate  that  the  method  may  be 
used  on  some  parts  of  the  area. 

The  best  season  for  this  seed-sowing  work  is  in  the  fall,  as  then 
the  seeds  get  plenty  of  moisture  and  in  spring  the  young  seedlings 
have  attained  a  good  start  before  having  to  face  the  summer,  whereas 
if  the  sowing  were  done  in  the  spring  an  early  hot  dry  spell  might 
kill  everything.  The  ravages  of  birds  and  rodents  may  do  a  great  deal 
of  damage  and  must  be  guarded  against.  As  a  protection  against  birds 
the  seeds  may  be  coated  with  red  lead,  while  poisoned  grain,  scattered 
or  placed  over  the  area,  is  the  best  protection  against  the  rodents. 
The  cost  of  this  Is  very  little. 

The  following  are  general  costs  for  seed-spot  work:  Spots  spaced 
6  feet  by  6  feet  or  1,210  spots  per  acre.  Seed  used,  an  average  of  25  per 
spot  or  0.7  pounds  per  acre,  costing  $1.40.  Administration  $.50  per  acre. 
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Three  men,  at  $2.76  per  day,  to  plant  from  2%  to  3%  acres  per  day, 
according  to  the  roughness  of  the  ground.  Total  costs  will  then  run 
from  $4.25  per  acre  to  $5.20  per  acre.  If  properly  done,  on  areas 
favorable  for  the  work,  the  results  should  be  somewhat  better  than 
one  seedling  per  spot  on  the  average.  The  broadcast  and  strip 
methods  require  so  much  seed  and  preparation  as  to  render  the  cost 
too  excessive  for  the  results  secured,  and  will  not  be  used  here. 

OUTPLANTING  OF  NURSERY  STOCK.— However,  by  far  the 
greater  part  of  the  area  must  be  stocked  by  the  setting  out  of  young 
trees.  The  only  reasons  in  favor  of  seed  sowing  are  speed,  and  so 
covering  a  large  area  in  a  season,  and  the  slightly  cheaper  cost. 
Against  this  must  be  set  the  risk  that  the  work  may  not  prove  suc- 
cessful and  also  the  inability  of  the  method  to  insure  certain  silvi- 
cultural  advantages  that  can  be  obtained  by  setting  out  young  trees. 
Some  of  these  advantages  are  as  follows,  and  all  are  important:  The 
young  stock,  two  years  old  when  set  out,  has  its  root  system  well 
developed  and  can  take  hold  in  the  soil  at  once,  thus  insuring  growth. 
Correct  and  regular  spacing  is  obtained,  which  means  a  full  utilization 
of  the  productive  power  of  the  soil,  a  forcing  of  the  height  growth,  and 
the  formation  of  a  clean  bole,  and  the  securing  of  the  maximum  yield 
for  each  site  quality.  An  absolute  even  age  of  the  new  forest  is 
secured,  thin  spots  are  obviated,  and  the  young  trees  can  be  easily 
located  and  their  development  watched  and  tended.  Future  treatment 
of  the  stand  is  made  easier  and  the  forecasting  of  future  results  and 
returns  can  be  done  with  a  greater  degree  of  certainty.  And  especially 
where  it  will  be  deemed  best,  as  will  often  be  the  case,  to  have  an 
admixture  of  two  or  three  species  on  the  same  area,  some  perhaps 
several  years  older  than  others,  the  nursery  stock  offers  the  only 
method  of  securing  such  a  forest.  And,  added  to  all  these  advantages 
are  the  facts,  first,  that  on  about  70%  of  the  area,  or  11,000  acres,  it 
will  be  absolutely  necessary  to  set  out  young  trees,  as  the  heavy  weed 
growth  precludes  any  chance  of  seed  sowing,  and  second,  that  seed 
sowing  cannot  be  used  for  some  of  the  species  desired,  but  the  young 
trees  themselves  must  be  set  out  . 

So,  seeing  that  most  of  tlie  work  would  be  done  by  setting  out 
nursery  stock,  a  plan  was  drawn  for  the  location  of  a  nursery  at 
Cedar  Falls.  The  city  already  owns  a  piece  of  land  there,  admirably 
adapted  to  the  purpose,  with  good  soil,  level,  and  well  drained,  south- 
western exposure,  and  centrally  located  for  transportation  purposes  to 
the  entire  area  and  also  to  the  upper  watershed.  The  plan  was  drawn 
for  a  nursery  capable  of  raising  250,000  trees  annually,  and  it  admits 
of  being  enlarged  to  a  capacity  of  half  a  million  trees 'if  desired.     The 

stock  to  be  grown,  of  Douglas  fir,  will  probably  be  what  is  known  as 
1-1  stock;  that  is,  one  year  in  the  seed  bed  and  one  year  in  the  trans- 
plant bed.     Other  species  will,  of  course,  be  grown  so  as  to  give  the 
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best  results  for  them.     It  is  estimated  that  such  stock  can  be  raised 
at  a  cost  of  not  to  exceed  $4.00  per  thousand  trees. 

The  work  of  outplanting  may  be  done  in  either  the  fall  or  spring, 
but  preferably  in  the  fall,  for  the  following  advantageous  reasons:  The 
loose  earth  around  the  plants  is  packed  in  firmly  during  the  winter, 
and  the  trees  set  in  more  firmly;  if  the  root  systems  are  injured  dur- 
ing the  outplanting  they  have  a  chance  to  heal  during  winter;  if  the 
species  are  early  budding  ones,  or  if  there  should  be  an  early  spring, 
the  plants  are  already  to  take  advantage  of  it;  labor  is  cheaper  and 
easier  to  obtain  in  the  fall,  and,  above  all,  plenty  of  moisture  is  assured 
at  the  time  it  is  most  needed. 

In  the  work  of  outplanting,  the  plants  are  transported  from  the 
nursery  to  the  field  operations,  either  by  wagon  or  packed  in  boxes 
on  pack  horses.  They  are  then  "heeled  in;"  that  is,  put  under  shade 
or  protection  and  the  roots  covered  over  with  moist  earth  and  straw, 
and  are  distributed  to  the  men  as  the  work  progresses.  Each  man 
carries  with  him  half  a  day's  supply  of  plants,  renewing  it  at  noon 
and  on  the  average  it  may  be  figured  that  400  plants  a  day  should  be 
set  out  for  each  man  in  the  crew;  an  estimate  which  makes  full 
allowance  for  bad  weather,  for  in  good  weather  the  average  should  be 
fully  500  plants  per  man  per  day. 

The  most  important  point  in  the  outplanting  is  the  determination 
of  the  correct  distance  for  spacing  the  trees,  and  several  important 
factors  govern  this.  From  a  silvicultural  standpoint  close  spacing  is 
desirable,  as  then  a  rapid  height  growth  is  forced  pruning  of  the  dead 
limbs  occurs  earlier  and  consequently  a  greater  clear  length  of  the 
bole  is  obtained  and  more  and  better  quality  of  the  product  is  the 
result.  Also,  the  closer  the  spacing,  the  earlier  a  complete  crown 
cover  is  obtained,  with  the  consequent  protection  of  the  soil.  Against 
this  must  be  balanced  the  financial  aspect  of  the  subject.  The  closer 
the  spacing,  the  greater  the  initial  investment,  both  for  the  stock  set 
out  and  for  the  cost  of  labor,  and  this  initial  investment  must  bear 
interest  for  a  period  of  70  to  90  years.  As  every  dollar  Invested  and 
figured  at  4V4%  compound  interest — the  rate  at  which  the  city  figures 
its  investments — will  amount  in  that  time  to  from  $21.78  to  $52.54,  it 
will  be  seen  that  close  calculations  must  be  made  as  to  how  large  the 
initial  investment  can  be  and  still  leave  a  profit.  And  still  another 
angle  of  view  is  the  fact  that  here  thinnings  can  be  made  after  40 
years  and  their  returns  must  be  calculated  to  determine  whether  or 
not  to  space  close,  at  a  greater  cost,  and  obtain  the  revenue  from  the 
thinnings,  or  not  to  take  the  chance.  It  is  the  author's  opinion  that 
there  is  a  splendid  future  market  in  this  region  for  these  thinnings, 
as  is  discussed  later  under  "Economic  Conditions."  and  that  conse- 
quently close  spacing  is  advisable.  This  means  generally  a  spacing 
of  7  feet  by  7  feet  or  6  feet  by  8  feet,  making  approximately  900  plants 
per  acre  and  a  good  part  of  the  area  can  be  planted  as  close  as  6  feet 
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by  6  feet  or  1210  plants  per  acre,  while  in  some  parts  It  may  be  best 
to  space  as  far  apart  as  8  feet  by  8  feet,  or  680  plants  per  acre. 

In  computing  the  costs  for  this  work,  the  estimates  were  pur- 
posely made  high  so  as  to  be  conservative,  and  were  based  on  the 
following  terms:  Cost  of  growing  in  nursery,  $4.00  per  thousand. 
Transportation  to  field,  $1.00  per  thousand,  very  high.  Administration 
costs,  $.50  per  acre.  Labor,  $2.75  per  man  per  day.  and  allowing  an 
average  of  400  plants  per  man  per  day,  on  this  basis  the  following 
table  gives  the  cost  of  such  work: 

Table  of  Unit  Cost  per  Acre  for  Ontplanting  1—1  Xnrsery  Stock. 


Spaclner  No.  of  Cost  of  Cost  of 
distance  plants  plants  at  hauling 
In  field  per  A.       nursery  to  field 


6'x6' 
8'x8' 


1,210 
890 
680 


$4.84 
3.56 
2.72 


$1.21 
.89 
.68 


Labor 

Cost  of 

setting 

out 

$8.32 
6.13 
4.67 


Admin- 
istra- 
tion 
cost 

$0.50 
.50 
.50 


Total 
cost 
per  acre 

$14.87 

11.08 

8.57 


ON  LANDS  STILL  TIMBERED  BUT  TO  BE  LOaGED.— These 
lands,  however,  present  an  entirely  different  problem  from  those 
already  logged-off.  Here  there  is  the  choice  between  cutting  the  area 
clean  and  then  reforesting  by  one  of  the  two  artificial  methods  already 
described,  or  to  use  the  natural  method  of  leaving  seed  trees  while 
logging.  From  a  silvicultural  standpoint,  clear  cutting  and  artificial 
reforestation  may  be  somewhat  better,  but  economic  conditions  favor 
the  leaving  of  seed  trees.  The  great  amount  of  land  now  barren  which 
must  be  artificially  restocked  will  require  the  concentration  of  such 
work  for  several  years,  which  means  that  if  the  800  acres  now  being 
annually  logged  should  be  cut  clean,  they  would  have  to  lie  unpro- 
ductive until  the  present  barren  areas  are  reforested,  after  which  they 
can  be  worked  upon.  By  leaving  seed  trees,  however,  the  reforesting 
of  this  land  can  be  immediately  started,  and  with  the  other  work  going 
on  on  the  other  areas  at  the  same  time  the  entire  area  can  soon  be 
brought  to  a  state  of  production.  Another  point  is  the  fact  that  these 
timbered  areas  are  mostly  upon  the  poorer  site  qualities,  so  that  with 
their  lower  yield  and  lower  expectation  value,  it  is  desirable  to  keep 
the  initial  investment  as  low  as  possible. 

A  Douglas  fir  tree  can  scatter  its  seed  to  a  distance  of  about  twice 
its  height.  A  tree  150  feet  high  can  therefore  seed  up  approximately 
1.6  acres,  which  would  require  the  leaving  of  about  25  seed  trees  on 
a  "forty."  Such  a  tree,  150  feet  high  and  38  inches  in  diameter,  would 
contain  on  the  average  2000  feet  B.  M.,  which  at  $2.50  per  M.,  makes 
the  cost  per  acre  $3.13.  However,  it  is  generally  possible  to  select 
trees  fit  for  this  purpose  of  seeding,  which,  because  of  defect,  such  as 
conk,  crook,  rot,  fork,  etc.,  contain  only  poor  lumber  and  should  be 
charged  for  at  a  much  lower  stumpage  rate. 
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The  administrative  cost  of  selecting  such  trees  would  be  about 
$.10  per  acre.  Some  care  must  be  used  in  logging  to  protect  these 
trees  and  the  additional  cost  to  the  logging  operation  is  figured  at 
$1.50  per  acre.  Also,  when  the  slash  is  burned,  care  must  be  taken 
to  protect  these  trees,  and  the  cost  of  this  is  figured  at  $.75  per  acre. 
This  gives  a  total  cost  for  the  seed  tree  method  of  $5.48  per  acre, 
which  is  a  maximum. 

The  method  is  therefore  cheap,  takes  no  time  for  labor  outside  of 
the  regular  operations  of  lodging  and  has  the  big  advantage  that  if 
fire  should  kill  the  first  growth,  the  source  of  seed  supply  is  still 
present  and  a  new  growth  can  be  obtained  at  no  extra  cost.  Danger 
from  windfall  in  this  particular  locality  is  very  small,  and  if  proper 
care  is  used  in  burning  the  slash,  the  fire  menace  to  the  seed  trees  is 
also  small.  With  these  points,  in  addition  to  the  need  for  speed  In  the 
work  for  reforesting,  it  is  advised  that  this  method  be  used  wherever 
possible  on  the  lands  that  are  to  be  logged  in  the  future. 

It  is  probable  that  under  this  meUiod  bare  spaces  may  occur, 
where  no  seed  had  fallen,  or  larger  spaces  may  occur,  due  to  the 
windfall  of  the  seed  trees.  However,  such  spaces  could  generally  be 
planted  up  by  broadcast  sowing  of  seed,  or  if  necessary,  by  the  out- 
planting  of  nursery  stock,  and  this  objection  is  not  sufficient  to  over- 
rule the  advantages  of  the  method  in  this  particular  case. 

SECTION  III. 

Species  to  Be  Used* 

The  choice  of  the  different  species  to  be  used  in  this  work  depends 
upon  two  points,  which  may  be  called  the  natural  and  artificial  suit- 
ability of  the  species.  By  natural  suitability  is  meant  the  degree  of 
adaptation  of  the  tree  to  the  climatic  and  soil  conditions  under  which 
it  must  grow.  It  must  be  able  to  live  on  the  minimum  amount  of 
rainfall,  grow  and  lignlfy  in  the  growing  season,  stand  the  changes  of 
temperature,  be  adapted  to  the  soil  and  also  be  able  to  withstand  the 
winters  and  frost  and  be  able  to  protect  itself  against  the  diseases  of 
this  region.    These  general  conditions  were  described  in   Section   1. 

By  artificial  suitability  is  meant  the  economic  and  silvicultural 
characteristics  of  the  species.  The  species  must  be  capable  of  growing 
fast  enough  to  yield  a  merchantable  product  by  the  end  of  the  rotation, 
in  this  case  about  70  years,  and  this  product  must  be  of  good  quality, 
sound  and  in  every  way  acceptable  to  the  trade  and  able  to  command 
a  good  price.  Also  the  species  must  be  such  that  the  products  re- 
moved as  thinnings  in  the  earlier  periods  should  also  fill  the  above 
requirements.  In  addition,  the  trees  must  be  able  to  adapt  themselves 
to  the  desired  silvicultural  method  of  handling  ;that  is,  to  be  first 
started  by  the  method  desired  and  then  to  be  cut  and  again  started  as 
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desired.    Also  they  must  be  such  as  to  be  able  to  be  put  into  such 
mixtures  of  species  as  may  be  desired. 

Of  course,  all  the  species  now  growing  here  are  naturally  suited, 
but  not  necessarily  so  from  a  commercial  standpoint.  A  careful  study 
of  all  of  these  has  been  made  and  the  use  of  the  following  species  Is 
recommended: 

DOUGLAS  FIR  (Pseudotsuga  taxifolia).— This  species  will  be 
used  more  than  all  others  combined.  The  natural  conditions  are  ad- 
mirably suited  to  it  and  it  should  make  a  very  fast  growth,  yielding  a 
large  amount  of  saw  timber  by  the  end  of  the  rotation.  It  is  the  most 
useful  tree  of  the  Northwest,  its  lumber  being  in  demand  for  prac- 
tically all  uses,  and  finding  a  ready  market  It  is  especially  valuable 
for  this  work  since  it  can  yield  in  the  form  of  early  thinnings  large 
quantities  of  mining  timbers,  piling,  poles,  railroad  ties,  etc.  Silvi- 
cultu rally  it  is  also  well  adapted  for  the  work,  as  it  can  be  started 
easily,  and  will  grow  well  either  in  pure  stands  or  in  mixture  with 
other  species. 

Of  the  other  native  conifers  SITKA  SPRUCE  (Picea  sitchensis) 
and  WESTERN  RED  CEDAR  (Thuja  Plicata)  will  prove  useful  on  the 
swampy  areas.  The  spruce  is  a  fast  grower,  a  prolific  seeder  for 
future  reproduction,  and  does  well  in  pure  stands.  The  wood  is  val- 
uable for  cooperage,  finishing,  doors  and  pulp  wood  and  the  yield 
should  be  fairly  large  by  the  end  of  the  rotation.  Cedar  will  do  well 
and  its  products  are  valuable,  the  only  drawback  being  that  the  rate 
of  growth  is  rather  slow.  However,  it  will  be  best  to  use  it,  at  least 
on  some  of  the  swamps.  WESTERN  WHITE  PINE  (Pinus  monticola). 
This  native  white  pine  grows  well  in  mixture  with  fir,  and  has  the 
same  soil  requirements.  The  wood  is  valuable  and,  though  the  tree 
is  of  slower  growth  than  fir,  it  would  be  best  to  plant  considerable  of 
this  in  mixture  with  fir.  None  of  the  other  native  conifers  can  be 
recommended  for  use,  and  no  native  hardwoods  occur  locally,  How- 
ever, two  hardwoods  are  indigenous  to  this  general  region  which 
might  be  used,  BLACK  COTTONWOOD  (Populous  trichocarpa)  and 
OREGON  ASH  (Fraxinus  oregona).  They  are  both  suited  to  moist, 
loamy  soil,  and  would  do  better  than  any  other  species  on  certain 
small  areas.  The  cottonwood  is  a  fast  grower,  gives  a  clear  bole,  and 
the  wood  is  even  now  quite  valuable  for  cooperage  and  will  probably 
be  used  very  extensively  for  pulp.  The  ash  is  also  a  fairly  fast  grower 
and  the  wood  is  used  for  small  stock  and  also  for  lumber  and  com- 
mands a  good  price. 

There  are  also  several  eastern  species  which  are  well  suited  to 
the  natural  conditions  here  and  which  yield  very  valuable  products. 
Although  planting  th^m  would  be  to  a  certain  degree  experimental, 
enough  is  known  to  be  certain  that  they  will  yield  a  good  return  on 
the  investment  and  the  following  species  are  recommended  for  use: 
EASTERN  WHITE  PINE  (Pinus  strobus).    This  is  the  only  eastern 
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conifer  recommended.  Its  product  is  extremely  valuable,  it  is  a  fairly 
fast  grower,  is  well  adapted  to  the  same  requirements  as  Douglas  fir 
and  should  be  planted  in  mixture  with  it,  the  same  as  the  western 
white  pine. 

Several  species  of  the  hardwoods  may  be  tried  out.  BLACK 
WALNUT  (Juglans  nigra).  A  fast  grower,  yielding  the  most  valuable 
wood  of  any  tree  in  the  country.  Should  be  planted  on  good,  rich  soil, 
in  mixture  with  other  species,  preferably  Oak.  After  once  being 
started,  it  can  be  managed  on  a  coppice  system.  HICKORY  (Hicoria 
ovata  and  H.  glabra).  These  two  species  should  be  the  best  of  the 
hickories.  They  require  deep,  rich,  fresh  soil,  and  make  a  fairly  fast 
growth  after  starting.  They  can  later  be  managed  on  a  coppice  system, 
with  a  faster  rate  of  growth.  A  peculiarity  is  that  the  fast  growth 
sapwood  is  the  more  valuable  and  is  greatly  used  for  small  stock,  as 
tool  handles,  spokes,  vehicle  construction,  etc.  As  no  hickory  grows 
on  the  coast,  it  should  prove  very  valuable.  YELLOW  POPLAR 
(Liriodendron  tulipifera)  and  BASSWOOD  (Tilia  americaua)  would 
prove  valuable.  Both  are  fast  growers,  prune  themselves  well  and 
require  a  deep,  fresh,  fairly  rich  soil.  The  wood  of  both  species  is 
light,  soft  and  straight  grained.     Yellow  poplar  is  very  valuable  for 

many  uses  and  commands  a  good  market,  while  bass  wood  is  nearly  as 

good,  and  also  makes  a  good  wood  for  pulp.     In  addition  to  these  it 

might  prove  well  to  try  some  experimental  work  with  some  foreign 

species,  though  none  are  planned  for  now. 


SECTION  IV, 
General  BesultH. 

The  future  returns  to  be  derived  from  this  work  of  reforestation 
may  be  divided  into  two  main  classes,  which  may  be  designated  as 
"VOLUME"  and  "VALUE."  Under  the  head  of  "Volume"  will  be  con- 
sidered the  actual  results  in  the  form  of  timber  produced,  while  under 
the  head  of  "Value"  will  be  considered  the  financial  returns — what 
factors  influence  them  and  the  aim  that  it  is  desired  to  attain.  Fol- 
lowing these  two  main  heads  will  be  a  general  summary  of  all  results 
and  benefits  to  be  derived  from  this  work,  financial  and  otherwise. 

Future  Volume  Returns* 

It  is,  of  course,  necessary  to  be  able  to  tell  what  amount  of  timber 
can  be  gro¥m  in  any  period  of  time  upon  any  given  site  in  order  to 
forecast  closely  the  future  returns.  Such  work  is  done  by  the  com- 
pilation of  what  are  known  as  "Yield  Tables,"  which  give  the  amount 
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of  timber  that  can  be  grown  at  any  period  upon  any  site  quality.  Of 
course,  individual  tree  species  require  individual  yield  tables.  But 
little  work  of  this  kind  has  been  done  as  yet  in  this  country,  as  it 
Involves  a  great  deal  of  time  and  expense  and  the  covering  of  a  large 
territory  in  order  to  secure  sufficient  data  to  compile  an  accurate 
table. 

However,  the  importance  of  Douglas  fir,  especially  in  its  relation 
to  the  future  for  this  very  work  of  reforestation,  is  so  well  recognized 
that  for  several  years  past  the  United  States  Forest  Service  has  been 
gathering  data  on  its  growth  and  has  now  compiled  a  very  accurate 
set  of  yield  tables.  This  work  was  first  started  by  Mr.  T.  T.  Munger 
and  his  results  published  in  1911  in  Circular  175  of  the  Forest  Service 
entitled  "The  Growth  and  Management  of  Douglas  Fir  In  the  Pacific 
Northwest.''  Since  then  the  work  has  been  still  further  carried  on  in 
greater  detail  by  Mr.  E.  J.  Hanzlik  of  the  Forest  Service  and  the  result 
of  his  studies  published  under  the  title  of  "A  Study  of  the  Growth  and 
Yield  of  Douglas  Fir  on  Various  Site  Qualities  In  Western  Washington 
and  Oregon."  The  figures  here  given  in  Tables  1,  2  and  3,  4,  5  and  6 
are  those  in  Mr.  Hanzlik's  report  and  due  acknowledgment  of  the 
work  of  the  Forest  Service  is  made  at  this  time. 

The  work  was  carried  on  in  western  Washington  and  Oregon  west 
of  the  Cascade  Mountains.  About  61  tracts  were  examined  in  over  35 
different  localities  and,  altogether,  598  sample  plots  were  laid  out  and 

measured.    The  data  compiled  can  therefore  be  taken  as  a  good,  fair 

average  of  the  yield  obtainable.    The  different  site  qualities  as  they 

were  classified  for  this  study  are  the  ones  that  have  been  used  in  this 

report  as  mentioned  in  Section  1. 

This  study  included  all  types  of  Douglas  fir  stands  so  long  as  they 
were  pure,  even  aged,  fully  stocked  and  under  140  years  of  age.  The 
figures  indicate  the  average  and  not  the  maximum  results  which  are 
obtainable  and  are  therefore  conservative  when  applied  to  proper  site 
qualities.  The  results  as  given  should  approximate  fairly  closely  the 
results  obtainable  when  Douglas  fir  is  properly  managed;  if  any  dif- 
ferent, the  results  obtained,  especially  as  regards  quality,  which,  of 
course,  can  not  be  shown  in  the  tables,  should  be  somewhat  better. 

The  yield  tables  mentioned  are  Tables  1,  2,  3,  4,  5  and  6,  imme- 
diately following. 
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TABLE  !• 
ATera^e  Yield  for  ETen-aged  Stands  of  Dougrlas  Fir  on  Quality  1  SoUs. 

ALL     TREES. 


Age 


I*^  umber 
or  trees 
per 
acre 


Basal 
area 


Trs.  Sq.  Ft. 

20  940  124 

30  625  162 

40  383  190 

50  275  216 

60  220  241 

60  250  213 

70  190  268 

80  171  294 

»0  152  317 

lOO  136  337 

110  122  354 

120  112  369 

130  105  383 

140  100  396 

Note:     Yield  in 
stem  of  all  the  trees. 


D.  B.  H. 

of 
Average 
Tree 

Inches 

5.0 

6.9 

9.6 
12.0 
14.2 
12.5 
16.1 
17.7 
19.6 
21.3 
23.1 
24.6 
25.9 
27.0 

cubic  feet 


Height 

of 

Average 

Tree 

Feet 

36.0 

61.0 

83.5 
102.0 
117.0 
100.0 
129.0 
139.0 
147.5 
155.5 
163.0 
170.0 
177.0 
184.0 

includes 


Yield 

per 

Acre 

Cu.  Ft. 

2,100 

4.000 

6,750 

9,050 

10,800 

8,850 

12,500 

14,200 

15,900 

17,600 

19,200 

20,700 

22,100 

23,400 


Average 

growth 

per  acre 

in  each 

decade 

Cu.   Ft. 


190 
275 
230 
175 
148 
170 
170 
170 
170 
160 
150 
140 
130 


the  contents  of  the 


Mean 
annual 

growth 
per 
acre 

Cu.   Ft. 

105 
133 
169 
181 
179 
147 
178 
176 
176 
175 
174 
172 
170 
167 

whole 


TABLE   2. 
ATeraf^  Yield  for  Eren-aged  Stands  of  Douglas  Fir  on  Quallt/  1  Soils. 


As« 

Yrs. 
20 

Number 
of 
trees 
per  acre 

Basal 
area 

Sq.  Ft. 

D.  B.  H. 

of 
average 
tree 

In. 

Height 

average 
tree 

Ft. 

Yield 

per 

acre 

Cu.  Ft. 

Yield 

per 

acre 

Ft.B.M. 

Average 
annual 
growth 

per  acre 
in  each 
decade 

Ft.B.M. 

Mean 

annual 

growth 

per 

acre 

Ft.B.M. 

30 

36 

36 

13.6 

78.0 

1,200 

40 

84 

96 

14.5 

98.0 

4,000 

16,500 

413 

50 

118 

159 

15.7 

115.0 

7,500 

30,000 

1,350 

600 

60 

125 

199 

17.1 

126.5 

9,500 

44.000 

1,400 

734 

70 

128 

241 

18.6 

136.0 

11,500 

56.500 

1,250 

807 

80 

125 

265 

19.7 

144.0 

13,500 

70,000 

1,350 

875 

90 

122 

299 

21.1 

152.0 

15,400 

85,000 

1,500 

945 

100 

117 

320 

22.4 

159.0 

16,900 

100,000 

1,600 

1,000 

110 

111 

340 

23.7 

165.5 

18,400 

111,500 

1,150 

1,013 

120 

105 

358 

25.0 

172.0 

19,850 

120.500 

900 

1,003 

130 

98 

370 

26.3 

178.5 

21,250 

128,000 

750 

985 

140 

93 

386 

27.6 

184.5 

22,700 

136.000 

700 

965 

Note:    Yield  in  board  feet  includes  only  merchantable  contents  of 
diameter  of  8  inches  Inside  the  bark. 
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TABLE  fL 

Average  Yield  for  Eyen-agred  Stands  of  Douglas  Fir  on  Quality  3  Soils. 

ALL  TREES. 


Agre 

Yrs. 
20 

Number 
of  trees 
per 
acre 

940 

Basal 
area 

Sq.  Pt. 
94 

D.  B.  H.        Height                        Average 
of                 of             Yield       growth 
.\verage       Average         per         per  acre 
Tree             Tree           Acre         In  each 

decade 

Inches         Feet          Cu.  Pt.       Cu.  Pt. 

4.3              31.0            1,730 

Mean 

annual 

growth 

per 

acre 

Cu.  Ft. 

87 

30 

625 

132 

6.3 

54.5            3,230 

150 

118 

40 

425 

163 

8.4 

76.5            5,450 

222 

136 

60 

250 

213 

12.5 

100.0           8,850 

148 

147 

50 

312 

190 

10.6 

90.5           7.370 

192 

147 

70 

223 

235 

13.9 

108.0          10,000 

115 

143 

80 

210 

256 

15.0 

114.0         11,150 

115 

139 

90 

203 

276 

15.8 

120.0          12,250 

110 

136 

100 

198 

292 

16.4 

126.0          13,400 

115 

134 

110 

196 

305 

16.9 

132.0          14,500 

115 

132 

120 

194 

316 

17.3 

137.5         15,650 

110 

130 

130 

192 

325 

17.6 

143.0         16,650 

100 

128 

140 

190 

334 

18.0 

148.0         17,500 

85 

125 

Note:    Yield  in  cubic  feet  includes  the  contents  of  the  whole  stem 

of  all 

the  trees. 

TABLE  4. 

ivora 

Age 

Yrs. 
20 
30 

ige  Yield  lor  ETen-aged  Stands  of  Douglas  Fir  on 

Number                D.  B.  H.     Height 

of        Basal          of             of            Yield          Yield 
trees      area     average  average         per              per 
per  acre                    tree           tree           acre            acre 

Sq.  Ft.         In.             Ft.            Cu.  Pt.     FtB.M. 

Quality  2  Sofls. 

Average 
annual      Mean 
growth    annual 

per  acre  growth 
in  each       per 
decade       acre 

FtB.M.  Ft.B.M. 

24 

22 

12.9 

78.0            600 

40 

88 

89 

13.5 

96.0        3,350        12,000 

300 

50 

110 

134 

14.8 

107.0         5,550         21,500 

950 

430 

60 

120 

169 

16.2 

115.0         7,350         32,000 

1.150 

534 

70 

122 

197 

17.5 

122.0         8.850         41,500 

950 

593 

80 

118 

*  221 

18.6 

129.0       10,200         50,000 

850 

625 

90 

117 

242 

19.6 

135.0       11,450         58,000 

800 

640 

100 

116 

260 

20.3 

141.5       12,600         66.000 

800 

660 

110 

116 

278 

21.0 

148.5       13,650         74.000 

800 

673 

120 

114 

292 

21.7 

155.0       14,500         81,000 

700 

673 

130 

113 

307 

22.3 

161.0       15,300         86,500 

550 

665 

140 

112 

322 

23.0 

166.0       16,100         91,500 

500 

653 

Note:  Yield  in  board  feet  includes  only  merchantable  contents  of 
trees  12  inches  or  more  in  diameter  at  breast  height,  taken  to  a  top 
diameter  of  8  inches  Inside  the  bark. 
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TABLE  & 

Arerm^e  TIeld  for  Even-aged  Stands  of  Douglas  Fir  en  Quality  3  Soils. 

ALL  TREES. 


A«re 

N^umber 
of    trees 
per 
SLcre 

Basal 
area 

D.  B.  H.        Height                       Average 
of                 of             Yield       growth 
Average       Average         per         per  acre 
Tree             Tree          Acre         in  each 

decade 

Mean 

annual 

growth 

per 

acre 

20 

Sq.  Ft 
79 

Inches         Feet          Cu.  Ft.       Cu.  Ft. 

1,320 

Cu.   Ft 
66 

30 

1,630 

109 

3.5 

44.0            2,500 

118 

83 

40 

775 

134 

5.6 

59.0            4,200 

170 

105 

50 

515 

157 

7.5 

70-0           5,650 

145 

113 

GO 

362 

178 

9.5 

79.0           6,700 

105 

112 

70 

286 

196 

11.1 

86.0           7,650 

95 

109 

SO 

253 

211 

12.4 

92.5           8,570 

92 

109 

90 

238 

225 

13.2 

99.0           9,520 

95 

106 

lOO 

233 

237 

13.6 

105.0         10,350 

83 

103 

no 

228 

246 

14.0 

111.0         11,100 

75 

101 

120 

224 

254 

14.4 

116.5         11,750 

65 

98 

ISO 

219 

261 

14.8 

122.0         12,250 

50 

94 

140 

214 

267 

15.1 

127.5          12,700 

45 

92 

Notes       Yield  in 

cubic  feet  includes   the  contents   of  the 

whole 

stem  of  a.11   the  trees. 

TABLE  6. 

Average  Yield  for  Eren-aged  Stands  of  Douglas  Fir  on 

QuaUty  3  Soils. 

A.K^ 

N\iml>er 

of 

trees 
per  acre 

D.  B.  H.     Height 
Banal          of             of            Yield          Yield 
area     average  average         per              per 
tree           tree           acre            acre 

Average 
annual 
growth 

per  acre 
In  each 
decade 

Mean 

annual 

growth 

per 

acre 

Yr»- 

Sq.  Ft. 

In. 

Ft.            Cu.  Ft.     Ft.B.M. 

FtB.M. 

Ft.B.M. 

20 

30 
40 

14 

12 

12.5 

85.0             350 

50 

65 

63 

13.5 

94.0         2,500           9,500 

190 

60 

93 

108 

15.0 

103.5         4,350         16,500 

700 

275 

70 

96 

144 

16.6 

112.0         6,000         25,500 

900 

364 

80 

98 

171 

17.9 

120.0         7,400         34,000 

850 

425 

90 

100 

196 

19.0 

128.0         8,600         42,000 

800 

467 

lOO 

101 

213 

19.8 

135.0         9,600         49,000 

700 

490 

llO 

100 

226 

20.4 

140.0       10,500         55,500 

650 

505 

120 

99 

236 

20.9 

148.0       11,250         60,500 

500 

504 

130 

97 

244 

21.4 

154.0       11,950         64,500 

400 

496 

140 

96 

251 

21.8 

159.0       12,600         67,500 

300 

482 

Note:    Yield  in  board  feet  includes  only  merchantable  contents  of 
12  Inches  or  more  in  diameter  at  breast  height,  taken  to  a  top 
diameter  of  8  inches  inside  the  bark. 
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Ab  one  of  the  principal  schemes  of  utilization  is  to  consist  of  the 
marketing  of  the  products  obtained  from  thinnings,  or  Intermediate 
cuts,  made  during  the  rotation,  a  great  deal  of  study  has  been  given 
to  that  particular  subject.  The  results  that  have  been  worked  out  by 
the  writer  are  original  and  along  a  somewhat  new  line,  but  are  strictly 
legitimate  and  logical  in  their  derivation  and  are  also  deemed  con- 
servative.   The  method  of  determination  is  as  follows: 

It  will  be  noticed  that  in  Column  2  of  Tables  1,  3  and  5,  showing 
the  number  of  trees  at  each  decade,  the  number,  of  course,  decreases 
as  the  stand  Increases  in  age,  due  to  the  natural  death  rate  among 
the  young  trees.  Under  ordinary  conditions  in  a  primeval  forest  these 
trees  would  stand  until  decayed  or  blown  down  and  would  by  their 
presence  materially  retard  the  development  of  the  rest  of  the  stand. 
In  this  work  it  is  on  a  basis  of  such  dying  trees  that  the  thinnings 
are  Estimated. 

As  these  trees  will  naturally  be  the  most  poorly  developed  in  the 
stand  at  each  decade,  the  estimate  of  their  size  must  be  smaller  than 
the  size  of  the  average  tree.  So,  in  order  to  be  conservative,  they 
were  figured  on  the  following  basis:  Average  diameter  of  trees  to  be 
removed  as  thinnings,  2  Inches  less  than  the  diameter  of  the  average 
tree  at  the  same  period  as  shown  in  Column  4  of  the  yield  tables.  The 
average  height  has  been  taken  as  20%  less  than  the  height  of  the 
average  tree  as  shown  in  Column  5.  This  is  necessary,  as  these  dead 
trees  are  naturally  the  most  suppressed.  Their  volume  according  as 
their  size  fits  them  for  different  uses,  as  mining  timbers,  piling,  etc.. 
has  been  computed  from  the  volume  tables  for  Douglas  fir  as  given  In 
Circular  175  of  the  Forest  Service.  Also  in  the  earlier  periods  only 
about  75%  of  the  number  of  trees  which  die  are  reckoned  as  being 
merchantable.  These  reduced  estimates  both  as  to  size  and  number 
of  the  trees  that  are  to  be  used  as  thinnings  Insure  the  conservatism 
of  the  estimate.  The  amounts  of  these  thinnings  are  given  in  Table 
No.  7,  as  follows: 

TABLE  7, 

Yield  Tables  for  Thinnings  from  Douglas  Fir  at  Different   Periods 

and  on  Different  Site  Qualities. 


Age   of 
Stand 

in 
Years 

Number 

of 

Trees. 

Removed 

in 
Thinnings 

Diameter 

of 
Average 

Trees 
Removed 

as 
Thinnings 

Height 

Average 
Trees 
Removed 

as 
Thinnings 

Total  Volume 
Removed    as 
Thinnings  at 
each    I>eoade 

NO.    1    QUALITY    SITES. 

30 

120 

5.0 

45                  3 

cords 

40 

100 

7.5 

65           2,500 

ft.  mining  timber 

50 

50 

10.0 

80           2,000 

ft.  mining  timber 

60 

30 

12.0 

90           1,500 

ft.  mining  timber 

NO 


14.0 

100 

750  ft.  piling 

15.5 

105 

900  ft.  piling 

17.5 

110 

3,600  ft.  B.  M. 

19.0 

115 

4,200  ft.  B.  M. 

.   2  QUALITY  SITES 

4.5 

40 

2.5  cords 

6.5 

60 

2,000  ft.  mining  timber 

8.5 

75 

1,650  ft.  mining  timber 

10.5 

85 

1,050  ft.  mining  timber 

12.0 

90 

600  ft.  mining  timber 

13.0 

95 

SOO  ft.  mining  timber 

23 

70  15 

80  15 

90  12 

100  12 

30  100 

40  100 

50  50 

60  25 

70  12 

80  7 

NO.     3    QUALITY    SITES. 

40  150  4.0  45  3.5  cords 

60  125  6.0  55  1.250  ft.  mining  timber 

60  70  7.5  60  1,850  ft.  mining  timber 

70  30  9.0  65  1,000  ft.  mining  timber 

80  15  10.5  70  675  ft.  mining  timber 

Note:  First  thinning  under  each  case  to  be  made  only  if  market 
conditions  show  that  it  will  not  prove  an  expense. 

The  discussion  of  prices  for  the  products  of  these  thinnings  and 
their  influence  on  the  intensity  with  which  such  cuts  will  be  made  are 
taken  up  In  the  following  subject  of  "Future  Values,"  as  are  also  the 
prices  for  the  final  cuts  at  different  times. 

As  far  as  regards  other  species  that  may  be  grown  on  the  area. 
little  that  is  definite  as  concerns  their  rate  of  growth  can  be  told. 
This  is  especially  true  as  regards  such  species  as  are  not  native  to 
this  region,  for  example:  black  walnut,  hickory,  yellow  poplar  and 
eastern  white  pine.  It  is  known,  however,  that  their  rates  of  growth 
In  their  natural  regions  are  very  good  and  all  indications  are  such  as 
to  lead  to  the  belief  that  they  will  do  well  here. 

Douglas  fir,  however,  will  form  by  far  the  largest  part  of  the  new 
forest  and  it  is  sufficient  for  demonstrating  the  value  of  the  work  to 
show  its  results.  Data  for  yield  tables  on  these  other  species  is  being 
constantly  compiled  and  within  a  few  years  enough  will  be  known 
about  them  to  make  fairly  accurate  forecasts  of  what  their  future 
jrields  should  be. 

FUTURE   VALUES. 

Under  this  head  there  will  be  a  discussion  of  future  stum  page 
values  with  the  factors  influencing  them  as  well  as  they  can  be  fore- 
cast; a  statement  of  the  cost  of  this  special  work  to  the  city;  a  state- 
ment of  the  financial  returns  that  should  be  derived  from  it,  and  a 
comparison  of  the  cost  of  this  work  to  the  city  and  to  the  private 
individual,  showing  the  great  balance  in  favor  of  the  city. 
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Some  people  at  this  time  seem  to  doubt  that  there  will  be  a  greater 
increase  in  the  use  of  wood  in  the  future,  or  even  as  great  a  use  as  at 
present,  and  believe  that  prices  therefor  will  not  materially  advance. 
It  is  desired  to  quote  the  following,  merely  as  an  example: 

The  population  of  Great  Britain  and  Ireland  during  the  period 
from  1880  to  1900  Increased  by  about  209^.  During  the  same  time  the 
increase  in  imports  of  timber  was  about  45%.  In  other  words,  every 
head  of  population  of  1900  used  more  timber  than  20  years  earlier. 
Germany  produced  in  1880  about  as  much  timber  as  she  required;  in 
1899  she  imported  4,600,000  tons  (probably  about  3,000,000,000  feet 
B.  M.),  valued  at  about  $68,000,000,  and  her  imports  are  rapidly  in- 
creasing, although  the  yield  capacity  of  her  own  forests  is  much 
higher  now  than  it  was  formerly. 

The  increase  of  population  in  these  countries  is  not  neaily  so 
great  as  in  our  own.  In  fact,  our  own  increase  of  population  is  so 
rapid  that  even  if  no  more  timber  is  used  per  capita  in  the  future  than 
at  present,  our  annual  cut  must  be  increased  in  order  to  meet  the 
increased  demand. 

Sir  William  Schlich,  the  most  noted  European  authority  on 
forestry,  states  that:  "The  United  States  of  America  will  not  much 
longer  be  a  genuine  exporting  country,  since  they  import  already 
almost  as  much  timber  from  Canada  as  they  export.  The  only  coun- 
tries which  are  able  to  supply  coniferous  timber  for  export  on  a  con- 
siderable scale  are  Russia,  Sweden,  Norway,  Austria  and  Canada.  As 
these  countries  have  practically  to  supply  the  rest  of  the  world,  and 
as  the  management  of  their  forests  is  far  from  satisfactory,  the  ques- 
tion of  supplying  light  pine  and  flr  timber,  which  forms  the  very  staff 
of  life  of  the  wood  industries,  must  become  a  very  serious  matter 
before  many  years  have  passed.  Unmistakable  signs  of  the  coming 
crisis  are  everywhere  visible  to  all  who  wish  to  see,  and  it  is  dif- 
ficult to  over-state  the  gravity  of  the  problem!" 

The  State  of  Washington  at  present  leads  all  states  in  the  amount 
of  timber  cut,  the  annual  cut  averaging  about  4,500,000,000  feet  B.  M., 
or  a  little  over  10%  of  the  entire  lumber  cut  of  the  United  States.  At 
such  a  rate,  it  will  not  be  long  before  her  forests  will  be  practically 
gone.  The  influence  of  the  Panama  Canal  will  in  all  probability  be 
such  as  to  increase  the  rapidity  of  cutting.  Times  now  are  not  as 
they  were  when  the  great  forests  of  the  Northern  Lake  States  were 
being  cut.  Then  the  Pacific  Coast,  with  its  wealth  of  material,  offered 
at  low  prices,  furnished  a  supply  which  has  since  had  the  effect  of 
keeping  prices  fairly  low.  When  this  timber  is  gone,  there  being  no 
virgin  supply  to  fall  back  upon,  there  will  be  an  inevitable  rise  in 
price. 

This  may  be  demonstrated  in  several  ways: 
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Firsty  there  may  be  made  a  comparison  with  the  rise  in  prices  of 
stumpage  during  the  past,  of  which  the  following  instances  may  be 
quoted: 

Hemlock  in  Pennsylvania  in  1865  was  counted  a  waste  product 
Now  it  is  worth  from  |6  to  |8  per  M.  feet.  Long  leaf  yellow  pine  in 
Missouri  in  1880  was  sold  by  the  acre  at  an  average  price  of  10  cents 
per  M.  feet.  In  1899  it  was  worth  $1.00  per  M.  and  in  1907  was  worth 
$3.15  per  M. 

But  perhaps  the  best  example  of  all  is  that  of  the  famous  white 
pine  in  the  Upper  Lake  States.  In  1866  it  could  be  bought  for  $1.26 
to  $2.50  per  acre.  In  the  early  seventies  it  reached  $1.00  per  M.; 
about  1890  it  brought  $5.00  per  M.;  about  1900,  $8.00  per  M.;  and  in 
1910  the  average  price  in  upper  Michigan  was  $14.50  per  M.  Douglas 
fir  in  this  region  presents  a  case  almost  analogous  to  that  of  the  white 
pine,  and  it  is  safe  to  say  that  a  similar  relative  increase  in  prices  will 
occur  here.  In  fact,  it  is  more  than  probable  that  the  increase  in 
prices  will  be  much  greater,  due  to  the  fact,  before  mentioned,  that 
there  is  no  fresh  supply  to  fall  back  upon. 

Second^  by  computing  the  cost  to  an  owner  of  acquiring  timber 
now  and  holding  it  for  a  future  market  at,  say,  80  years  from  now. 
Good  stumpage  cannot  be  bought  at  the  present  time  for  less  than 
$2.00  per  M.  feet.  If  held  80  years  and  the  owner  desires  to  make  5% 
interest  on  his  investment,  the  stumpage  price  at  that  future  time 
would  have  to  be  $99.12  per  M.  and  this  figure  does  not  take  into 
account  any  such  item  as  taxes,  protection,  etc.  Including  these 
items,  the  price  would  have  to  be  at  least  $125  per  M.  As  this  shows 
the  utter  impracticability  of  holding  timber  now  acquired,  it  follows 
that  such  timber  must  be  cut,  and  cut  soon,  in  order  to  realize  a  profit. 
This  will  result  in  the  early  removal  of  practically  all  of  the  enormous 
stands  of  mature  timber  now  existing  in  Oregon  and  Washington. 

Future  supplies  must  then  be  obtained  by  the  operations  of  re- 
forestation, or  the  growing  of  timber. 

The  third  method  of  comparison  is  based  upon  the  fact  that  in  the 
future  timber  must  be  grown,  as  is  any  other  crop,  to  supply  the  in- 
creasing demands  of  the  future.  The  cost  to  private  parties,  of  grow- 
ing timber,  is  greater  than  the  cost  to  the  city  or  to  other  municipal 
corporations.  Approximately  four-fifths  of  the  timber  in  the  United 
States  now  belongs  to  private  owners.  If  the  same  ratio  obtains  in 
the  future,  the  price  of  timber  will  be  determined  largely  by  the  cost 
to  private  parties  of  the  growing  of  the  timber.  If  the  land  suitable 
for  reforestation  eventually  becomes  to  a  greater  extent  the  property 
of  municipal  corporations,  the  price  of  timber  will  more  nearly  ap- 
proach the  cost  to  municipal  corporations  of  the  growing  of  the  timber, 
plus  a  reasonable  percentage  for  profit.  In  any  case,  if  the  use  of 
timber  continues,  its  market  price  in  the  future  will  represent  the 
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cost  to  the  municipality  of  growing  the  timber,  plus  an  amount  varying 
from  a  reasonable  percentage  of  that  cost  to  an  amount  representing 
the  difference  in  the  cost  to  the  private  owner  over  and  above  that  to 
the  municipality.  In  order  to  show  what  this  difference  of  cost  may 
be,  the  following  Tables  Nos.  8,  9  and  10  are  submitted.  The  remark- 
able advantage  to  the  municipality,  it  may  be  pointed  out,  lies  in  the 
fact  of  its  being  relieved  of  the  payment  of  taxes: 

TABLE  8 

Per  Acre  Cost  of  Growing  Timber    Upon  Cedar    River  Watershed 

Under  Municipal  Ownership 

Average  cost  of  stocking,  $9.25  per  acre.  Administration  and 
protection,  5  cents  per  acre  per  annum.  No  taxes.  No  initial  land 
cost.  Interest  rate,  4%%,  compounded  annually.  Final  yield  taken 
as  average  of  Qualities  1,  2  and  3,  in  proportion  as  they  occur  on  the 
lower  watershed,  viz.:    8%  No.  1,  709o  No.  2,  and  229c  No.  3  site  quality. 


(1) 

Affe 

in 
Yrs. 

(2) 
Cost  of 
Stocking, 
with  accu- 
mulation 
of 
interest 

(3) 
Adminis- 
tration 
and  pro- 
tection 
with 
interest 

(4) 

Total 

Cost 

of  Work 

at 

each 
decade 

(5) 

Yield  in 
Ft.  B.  M. 
per  acre 

(6) 
Cost 
per 
M.  Ft. 
for 

grrowing 
timber 

40 

1  53.80 

$  5.35 

$  59.15 

9,600 

$  6.16 

50 

83.54 

8.92 

92.46 

19,500 

4.74 

60 

129.75 

14.47 

144.22 

29,500 

4.89 

70 

201.50 

23.09 

224.59 

39,100 

5.74 

80 

312.93 

36.47 

349.40 

48,000 

7.28 

90 

485.97 

57.26 

543.23 

56,600 

9.60 

100 

754.69 

89.54 

844.23 

64,900 

13.01 

The  following  Tables  Nos.  9  and  10,  showing  cost  of  growing 
timber  under  private  ownership,  are  based  upon  the  assumption  that 
the  land  is  composed  of  50 7c  of  No.  1  quality  site,  and  50%  of  No.  2 
quality  site.  This  gives  a  greater  yield  per  acre  than  in  the  case  of 
the  lands  in  the  lower  watershed,  as  in  Table  No.  8.  It  is  believed 
that  this  is  a  fair  assumption,  for  the  reason  that  the  returns  from 
No.  3  quality  sites  would  be  too  low  to  warrant  reforestation  under 
private  ownership. 

TABLE  9. 

Per  Acre  Cost  of  Growing  Timber  Under  Private  Ownership. 

Cost  of  land,  $2.50  per  acre.  Average  cost  of  stocking,  $7.50  per 
acre  (exceptionally  low).  Interest  rate,  5%,  compounded  annually. 
Taxes  at  1%  of  real  value  (substantially  the  present  rate  of  taxation). 
Up  to  40  years,  real  value  is  considered  $10  per  acre;  thereafter,  it  is 
considered  as  the  real  cost  of  growing  the  timber,  with  a  re-assessment 
every  ten  years.  Administration  and  protection,  5  cents  per  acre  per 
annum.     Yields  are  average  of  No.  1  and  No.  2  quality  sites. 
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(1) 

rs- 

C2) 
Cost  of 
land  and 
stocking 
-wltli  accu- 
mulated 
interest 

(3) 
Adminis- 
tlon  and 
protection 
with  accu- 
mulated 
Interest 

(4) 
Taxes 

(5) 

Total 

cost  of 

growing 

timber  at 

each 
decade 

(6) 

Pinal 

yield 

at  each 

decade 

In 
Ft.  BM. 

(7) 
growing 
timber 

Cost 

perM. 

ft  for 

40 

$       67.90 

1     6.04 

1      12.08 

1      86.02 

14,200 

1  6.06 

50 

112.17 

10.47 

30.81 

153.45 

25,700 

5.97 

60 

1H4.29 

17.68 

69.80 

271.77 

38,000 

7.15 

70 

301.76 

29.43 

148.19 

479.38 

49,000 

9.79 

80 

493.11 

48.56 

302.00 

843.67 

60,000 

14.06 

90 

804.80 

79.73 

598.36 

1,482.89 

71,500 

20.74 

100 

1,312.51 

130.50 

1,161.50 

2,604.51 

83,000 

31.38 

It  will  be  obseryed  from  Table  No.  9  that  the 
tax  takes  an  Increasing  proportion  of  the  total  cost, 
or  later  force  the  cutting  of  the  timber. 


general  property 
and  must  sooner 


It  is  believed  that  the  present  system  of  taxation,  as  applied  to 
standing  timber,  is  inequitable  and  must  give  place  to  a  system  re- 
quiring the  payment  of  the  tax  upon  timber  when  the  timber  is  har- 
vested. This  tax  will  fall  at  a  time  when  the  owner  is  best  able  to 
pay,  and  will  not  have  the  tendency  to  force  the  owner  to  cut  before 
the  timber  has  reached  the  most  profitable  cutting  stage. 

For  the  purposes  of  comparison.  Table  No.  10  has  been  computed 
in  accordance  with  the  above  system  of  yield  tax.  With  the  interest 
rate  at  5%,  the  final  t£uc  must  be  20%  to  yield  a  return  equivalent  to 
a  1%  annual  t£uc. 

TABLE  10. 

Cost  of  Growing  Timber  under  Private  Ownership. 

Cost  of  land,  $2.50  per  acre.  Average  cost  of  stocking,  $7.50  per 
acre  (exceptionally  low).  Interest  rate,  5%,  compounded  annually. 
No  annual  tax,  but  final  tax  equivalent  to  20%  of  final  yield.  Admin- 
istration and  protection,  5  cents  per  acre  per  annum.  Yields  are 
average  of  Nos.  1  and  2  quality  sites. 


Age 

In 
Yrs. 

Cost  of 
land  and 
stocking 
with  accu- 
mulated 
interest 

Adminis- 
tion  and 
protection 
with  accu- 
mulated 
Interest 

Taxes 

Total 

cost  of 

growing 

timber  at 

each 
decade 

Final 

yield 

at  each 

decade 

(80%  of 

real  yield) 

in  Ft.  B.  M. 

Cost 

per 

M.  ft. 

for 

growing 

timber 

40 

1      67.90 

1     6.04 

1    73.94 

11,400 

$  6.49 

60 

112.17 

10.47 

20% 

122.64 

20.600 

5.95 

60 

184.29 

17.68 

of 

201.97 

30.400 

6.64 

70 

301.76 

29.43 

final 

331.19 

39,200 

8.45 

80 

493.11 

48.56 

yield. 

541.67 

48,000 

11.28 

90 

804.80 

79.73 

884.53 

57,200 

15.46 

100 

1,312.51 

130.50 

1.443.01 

66,400 

21.73 
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In  preparing  these  tables,  no  reduction  of  cost  by  reason  of 
revenues  from  thinning:s  has  been  made,  for  the  reason  that  the  re- 
ceipts from  thinnings  may  be  expected  to  vary  with  the  location  of 
the  reforested  lands  with  respect  to  markets,  and  with  the  topography 
and  physical  condition  of  the  lands.  The  values  given  in  the  tables 
are  relative  values  for  comparative  purposes. 

For  the  purpose  of  estimating  the  probable  returns  to  the  city 
from  the  sale  of  timber  grown  upon  the  lower  watershed,  a  series  of 
stumpage  values  at  periods  of  ten  years  has  been  used  in  this  report, 
as  follows: 


TABLE 

11. 

Stumpage  Value 

Years. 

Per  M.  Ft.  B.  M 

40 

1  4.00 

50 

5.00 

60 

. 

6.00 

70 

8.00 

80 

9.00 

90 

10.00 

100 

11.00 

For  the  purpose  of  comparing  the  estimated  stumpage  values  given 
in  Table  No.  11,  with  the  cost  of  growing  timber  under  different  con- 
ditions, the  following  Table  No.  12  is  introduced: 

TABLE  12. 


(1) 
Age 
in 
Years. 

40 
50 
60 
70 
80 
90 
100 


(2) 

Estimated 
stumpage 
value  per 
M.  ft.  B.  M. 


$  4.00 
5.00 
6.00 
8.00 
9.00 
10.00 
11.00 


(3) 

Cost 

to  city 

of  grrowing 

timber  per 

M.  ft.  B.  M. 

$  6.06 
4.74 
4.89 
5.74 
7.28 
9.60 
13.01 


(4) 

Cost  under 
private  owner- 
ship, present 

system  of 

taxation,  per 

M.  ft.  B.  M. 

I  6.06 
5.97 

7.15 

9.79 
14.06 
20.74 
31.38 


(5) 

Cost  under 
private  owner- 
ship, modified 
yield  tax  system, 
per  M.  ft.  B.  M. 

$  6.49 

5.95 

6.46 

8.45 
11.28 
15.46 
21.73 


Expressed  in  percentages  of  the  cost  to  the  city  of  growing  timber, 
the  results  are  as  follows: 


29 


TABLE 

IS. 

<x> 

(2) 

(3) 

(4) 

(5) 

In 

Estimated 
stuxnpage 
value  per 
M.  ft.  B.  M. 

Cost 

to  city 

of  errowin^ 

timber  per 

M.  ft  B.  M. 

Cost  under 
private  owner- 
ship, present 

system  of 

taxation,  per 

M.  ft.  B.  M. 

Cost  under 
private  owner- 
ship, modified 
yield  tax  system, 
per  M.  ft  B.  M. 

Per  cent 

Per  cent 

Per  ceni 

Per  cent 

40 

64.9 

100 

98.4 

105.4 

SO 

105.5 

100 

125.9 

125.5 

60 

122.7 

100 

146.2 

136.8 

70 

139.4 

100 

170.6 

147.2 

80 

123.6 

100 

193.1 

164.9 

SO 

104.2 

100 

216.0 

161.0 

XOO 

84.6 

100 

241.2 

167.0 

E::xpressed  in  percentages  of  the  estimated  stumpage  values,  the 

results 

are  as  follows: 

TABLE 

14. 

<i> 

(2) 

(3) 

(4) 

(5) 

Age 

In 

Estimated 
stumpage 
value  per 
M.  ft.  B.  M. 

Cost 

to  city 

of  growing 

timber,  per 

M.  ft  B.  M. 

Cost  under 
private  owner- 
ship, present 

system  of 
taxation,  per 
M.  ft.  B.  M. 

Cost  under 
private  owner- 
ship,  modified 
yield  tax  system, 
per  M.  ft.  B.  M. 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

40 

100 

154.0 

151.5 

162.2 

50 

100 

94.8 

119.4 

119.0 

60 

100 

81.5 

119.2 

110.7 

70 

100 

71.8 

122.4 

105.6 

80 

100 

80.9 

156.2 

125.3 

90 

100 

96.0 

207.4 

154.6 

lOO 

100 

118.3 

286.3 

197.5 

It  will  be  evident  from  an  inspection  of  the  above  tables  that  the 
ecuxDpase  values  estimated  at  different  periods  in  the  future  are  con- 
servative.    These  figures,  however,  do  not  take  into  account  any  re- 
turns that  may  be  derived  from  thinnings  and  it  is  there  that  the  secret 
of  profit  lies.     Other  parties  may  not  be  able  to  make  such  thinnings 
on   account  ot  a  lack  of  a  proper  location  as  regards  market  and,  as 
shown  later,  the  lower  watershed  has  an  ideal  location  for  this  purpose. 
But  even  leaving  this  subject  out  of  the  consideration,  it  can  be  seen 
that  the  city  can  grow  timber  much  cheaper  than  private  parties.   And 
it  is  the  cost  of  such  growing  that  will  to  a  large  extent  influence  future 
stumpage  prices. 

In  fact,  the  main  tendency  of  the  future  to  hold  down  stumpage 
prices  will  come  from  the  following  sources:  First,  the  National 
forests,  from  which,  by  the  present  practice  of  storing  up  vast  quan- 
tities of  timber,  the  United  States  will,  in  the  future,  be  in  a  position 
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to  sell  this  timber  cheaper  and  so  keep  the  price  down,  provided  that 
policy  is  adopted  by  the  Government.  Second,  the  state  lands,  in  case 
the  state,  as  Is  now  proposed,  reforests  its  logged-off  lands  and  sells 
its  future  product.  The  ability  to  sell  cheaper  in  both  these  cases 
comes  from  the  fact  that  the  National  and  State  Government  are  able 
to  secure  money  at  a  low  rate  of  interest  and,  above  all,  pay  no  taxes. 
The  City  of  Seattle  will  be.  however,  in  a  position  to  meet  competition 
from  such  sources.  Third,  importations  from  foreign  countries,  whose 
timber  supply  is  at  present  undeveloped.  Such  imports  will,  to  a 
certain  degree,  tend  to  keep  prices  low,  but  cannot  prevent  a  rapid 
rate  of  increase  in  stumpage  prices  at  some  time  in  the  relativelv 
near  future. 

Bearing  in  mind  the  facts  and  figures  given  above,  the  estimated 
stumpage  values  as  used  in  forecasting  future  results  given  in  Table 
No.  11  will  be  seen  to  be  a  minimum.  There  is  no  doubt  in  the  minds 
of  those  who  are  conversant  with  the  economic  conditions  of  the 
timber  supply  of  the  country  and  of  the  increasing  demand  for  timber 
that  these  figures  are  ultra  conservative.  It  is  the  writer's  personal 
opinion  from  his  knowledge  of  the  markets  in  this  vicinity  that  the 
future  financial  returns  will,  in  all  probability,  be  at  least  20%  greater 
than  those  given  in  the  money  yield  tables.  It  may  be  remarked  here 
that  a  peculiarity  which  has  since  become  an  axiom  in  European 
forestry,  where  time  has  had  a  chance  to  prove  all  theories,  is  this: 
"All  predictions  as  regards  future  prices,  however  wild  at  the  time, 
have  always  and  Invariably  proven  too  low." 

Following  such  a  line  it  might  be  well  to  quote  here  a  few  ex- 
amples of  European  stumpage  prices..  Silver  fir  and  Norway  spruce 
in  the  famous  Black  Forest  in  Germany,  in  regions  difficult  to  log,  and 
standing  only  about  40,000  feet  to  the  acre  at  100  years  of  age,  are 
valued  at  from  $18.00  to  $30.00  per  M.,  according  to  location.  Scotch 
pine  in  the  valleys,  accessible,  but  In  comparatively  poor  stands,  is 
worth  $25.00  to  $30.00  per  M.  The  finest  white  oak  in  the  Spessart 
Mountains  is  v/orth  from  $100.00  to  $175.00  per  M.  and  is  sold  by  the 

individual  log.  Southern  yellow  pine  lumber  Imported  from  New 
Orleans  sells  in  Mannheim  at  $50.00  per  M.  While  it  is  not  at  all 
meant  to  suppose  such  prices  here,  these  figures  are  given  merely  to 
show  at  what  prices  stumpage  may  be  sold  eventually,  and,  in  com- 
paring all  factors,  to  show  the  conservatism  of  the  figures  used  in 
this  report. 

As  the  future  value  of  the  timber  depends  to  a  large  extent  upon 
the  location  of  the  area  and  its  proximity  to  the  market,  this  subject 
has  been  given  due  consideration,  and  a  description  of  the  area,  from 
an  economic  standpoint.  Is  here  given. 
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rPTDUSTRIES    AND    ALLIED    ECONOMIC    SUBJECTS. 

The  first  point  is,  of  course,  the  accessibility  of  the  land,  which, 
to  a  large  extent,  determines  whether  or  not  the  product  can  be  mar- 
keted at  a  profit.  No  shipping  point  in  this  lower  watershed  Is  more 
than  forty  miles  from  Seattle,  so  the  freight  rates  to  the  market  will 
be  very  low.  In  addition  there  are  several  small  towns,  which  are 
generally  great  lumber  consumers,  all  within  radius  of  a  short  ship- 
ping distance,  so  that  from  the  point  of  freight  rates  there  will  be  no 
difficulty  in  securing  an  ample  market 

Two  railroads  now  cross  the  area,  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  from  east  to  west,  and  the  Green  River  branch  of  the 
Northern  Pacific,  from  north  to  south,  while  the  Columbia  &  Puget 
Sound  Railway  extends  to  the  town  of  Taylor  in  the  northwestern  part 
of  the  watershed.  Such  railroad  connections  afford  ample  shipping 
facilities  from  all  parts  of  the  area  and  it  will  not  be  necessary  to 
have  to  locate  a  large  central  shipping  point. 

While  there  is  ample  market  for  all  of  the  lumber  to  be  taken  out 
as  the  final  cut  at  the  end  of  the  rotation  period,  the  great  advantage 
in  the  location  of  this  area  is  its  proximity  to  a  ready  market  for  all 
such  material  as  will  be  taken  out  in  the  intermediate  cuts  or  thin- 
nings. And  it  is  the  revenue  from  the  sale  of  such  material  that  gives 
the  opportunity  for  a  large  profit  on  the  enterprise. 

In  other  operations  this  material  is  generally  disposed  of  as  pulp 
wood,  firewood,  railroad  ties,  etc.,  at  a  fair  price.  Here,  however,  there 
is  a  large  market  in  the  future  for  the  consumption  of  this  material 
in  a  form  which  will  bring  In  a  much  better  price.  It  Is  indeed  doubt- 
ful if  there  is  any  other  location  in  the  state  which  affords  the  oppor- 
tunity for  the  full  utilization  of  such  material  at  as  good  prices  as 
can  be  obtained  here.  The  point  referred  to  is  the  demand  for  mining 
timbers  in  this  immediate  vicinity. 

On  the  watershed  itself  there  is  the  town  of  Taylor,  with  the 
works  of  the  Denny-Ren  ton  Clay  &  Coal  Co.  This  offers  a  ready  mar- 
ket right  at  hand  for  a  partial  consumption  of  some  of  the  mining 
timbers.  At  Ren  ton  there  are  the  mines  of  the  Puget  Sound  Traction, 
Light  &  Power  Co.  At  New  Castle,  Ravensdale  and  Black  Diamond 
there  are  also  several  coal  mines  belonging  to  the  Northwestern  Im- 
provement Co.,  and  the  Pacific  Coast  Coal  Company,  and  there  exist 
within  the  immediate  vicinity  great  deposits  of  coal  at  present  unused, 
awaiting  the  time  when  economic  conditions  will  justify  their  de- 
velopment. All  these  mines  are  within  a  short  shipping  distance  of 
the  watershed  and  all  can  be  reached  by  the  Columbia  &  Puget  Sound 
Railway,  the  Northern  Pacific  Railway,  or  the  Chicago,  Milwaukee  & 
St.  Paul  Railway.  This  fact  of  being  able  to  ship  direct  from  Taylor 
to  these  mines  by  the  Columbia  &  Puget  Sound  Railroad  is  one 
of  the  main  reasons,  as  mentioned  earlier,  for  starting  the  first  opera- 
tions on  the  lands  in  the  vicinity  of  Taylor. 
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As  to  the  future  consumption  of  mining  timbers  by  these  com- 
panies, there  is  no  doubt  of  the  market  afforded  by  them.  That  timber 
must  be  used  for  this  work  is  admitted,  and  already  the  source  of  the 
future  supply  is  a  subject  of  some  speculation.  Interviews  with  men 
of  these  companies  have  brought  forth  the  opinion  that  there  is  no 
doubt  of  the  future  market  for  this  class  of  material,  and  that  the 
prices  for  it  will  steadily  increase. 

At  about  sixty  years  it  may  pay  better  to  take  out  the  material  in 
the  form  of  piling,  and  there  will  always  be  a  ready  market  for  such 
material  here  in  Seattle.  It  may  also  develop  in  the  future  that  the 
prices  of  certain  specific  products  may  rise  to  such  a  degree  as  to 
make  it  more  profitable  to  make  these  thinnings  in  other  forms,  as 
railroad  ties,  pulp  wood,  etc.  If  such  should  be  the  case,  such  arrange- 
ments can  easily  be  made  and  the  only  effect  on  the  financial  returns 
would  be  to  increase  them,  for  unless  it  did  mean  such  an  increase 
the  present  idea  of  cutting  mining  timbers  would  be  adhered  to. 

Another  factor  also  of  great  importance  is  the  extent  to  which 
the  area  is  already  opened  up  by  logging  roads.  Old  railroad  grades, 
skid  roads,  fore  and  aft  roads,  pole  chutes,  etc.,  are  found  in  all  parts 
of  the  area,  having  been  put  in  when  the  timber  was  originally  logged. 
In  addition  there  are  the  railroad  grades  being  used  by  the  lumber 
companies  now  operating,  and  there  will  also  be  the  grades  and  roads 
that  they  will  put  in  in  the  future. 

As  transportation  charges,  which  include  all  the  original  cost  of 
the  construction  of  such  grades,  are  perhaps  the  heaviest  and  most 
important  of  all  expenses  that  have  to  be  borne  in  logging,  it  can  be 
seen  what  a  great  saving  it  means  to  have  these  grades  already  con- 
structed. Some  repair  work  will  have  to  be  done  on  them  when  it 
comes  time  to  use  them,  but  all  location  expenses  will  be  done  away 
with,  and  the  repair  cost  will  be  comparatively  low.  Indeed,  this  item 
of  these  roads  being  already  in,  will  mean  a  saving  of  thousands  of 
dollars  and  will  render  it  remunerative  to  reforest  some  areas  which 
would  otherwise  be  a  doubtful  proposition  as  to  whether  or  not  they 
would  pay. 

Besides  their  utility  when  logging  is  to  be  done  they  will  be  of 
present  use  in  the  reforesting  work  itself,  as  they  make  the  area 
accessible  for  pack  horses,  and  in  some  places  for  teams,  and  so 
facilitate  the  transportation  of  material  in  the  field.  And  also  they 
afford  a  most  excellent  basis  for  the  development  of  systems  of  fire 
lines. 

The  question  of  labor  is  one  that  is,  of  course,  difficult  to  discuss 
with  any  relation  to  the  future,  but  it  is  safe  to  say  that  with  all  the 
small  towns  in  the  immediate  vicinity,  together  with  the  facilities  of 
getting  men  in  Seattle,  that  there  will  be  no  trouble  in  that  regard. 
The   work   requires   a  comparatively   small    force   of  men,   and   those 
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only  for  a  relatively  short  time,  so  that  the  labor  question  presents  no 
difficulties. 

Indeed,  considering  the  two  main  factors,  first,  that  all  routes  of 
transportation  in  the  area  are  already  or  will  be,  to  a  certain  extent, 
well  developed,  and,  second,  that  there  is  right  at  hand  the  very  best 
kind  of  a  market  for  the  future  products,  with  shipping  facilities 
leading  direct  to  these  markets,  the  situation  of  the  area  is  the  very 
best,  from  the  viewpoint  of  its  economic  location  upon  the  future 
financial  returns. 

ESTIMATE 
of  Probable  Financial  Betnrng  to  the  City  of  Seattle  from  the  Re- 
forestation of  the  Lower  IfVaterghed. 

In  the  preparation  of  this  estimate,  consideration  is  given  to  all 
items  bearing  upon  or  influencing  the  final  cost  to  the  city.  The 
revenue  to  be  derived  from  the  timber  to  be  removed  at  varying  in- 
tervals for  the  purpose  of  thinning  the  stand  is  first  computed  as  to 
each  class  of  sites  and  the  value  of  the  standing  timber  remaining 
upon  the  land  at  each  period  after  the  thinning  is  also  estimated. 
These  figures  are  given  in  Table  No.  15,  following: 

TABLE  1& 

Showing  future  values  of  thinnings  and  the  final  cut,  at  different 
decades  and  on  all  site  qualities,  according  to  future  stum  page  prices 
as  already  forecast,  per  acre. 

For  Thinnings. 

Total  volume 
Years.  of  thinnings  Future  price  Total  value 

per  acre.  per  unit.  of  thinnings. 

NO.   1  QUALITY  SITE 

30  3  cords  

40  2,500  lin.  ft.  mining  timber__    %c  per  lin.  ft $18.75 

50                 2,000  lin.  ft.  mining  timber__lc      per  lin.  ft 20.00 

60                1,500  lin.  ft.  mining  timber__l^c  per  lin.  ft 18.75 

70                    750  ft.  piling 3c      per  lin.  ft 22.50 

80                    900  ft  piling   3%c  per  lin.  ft 31.50 

90                  3,600  ft.  B.  M $9.00  per  M 32.40 

100                  4,200  ft.   B.   M 10.00  per  M 42.00 

NO.   2   QUALITY  SITES 

30  2.5  cords 

40  2,000  lin.  ft.  mining  timber..    %c  per  lin.  ft $15.00 

50  1.650  lin.  ft.  mming  timber__lc      per  lin.  ft 16.50 

60  1,050  lin.  ft  mining  timber.- l*4c  per  lin.  ft 13.12 

70  600  lin.  ft  mining  timber..  l%c  per  lin.  ft 9.00 

80  300  ft  piling 3%c  per  lin.  ft 10.50 
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NO.  3  QUALITY  SITEfS 

40  ZMt  cords  

50  1,250  lin.  ft.  mining  timber__lc      per  lin.  ft $12.50 

60  1,850  lin.  ft.  mining  Umber__l!4c  per  lin.  ft 23.12 

70  1,000  lin.  ft.  mining  tlmber__l%c  per  lin.  ft 15.00 

80  676  lin.  ft.  mining  timbei'^-l^c  per  lin.  ft 11.81 

For  Final  Cut 

Total  volumo  Total  value 

Years.                    of  final  cut                            Future  price  of  final  cut 

per  acre.                           per  M.  ft.  H.  M.  per  acre. 

NO.    1   QUALITY   SITES 

40                    16,500  ft.  B.  M $  4.00  $      66.00 

50         30,000  ft.  B.  M 5.00  150.00 

60         44,000  ft.  B.  M 6.00  264.00 

70         56,500  ft.  B.  M 8.00  452.00 

80         70,000  ft.  B.  M 9.00  630.00 

90         86.000  ft.  B.  M 10.00  850.00 

100        100,000  ft.  B.  M 11.00  1,100.00 

110        111,500  ft.  B.  M 12.00  1,338.00 

120        120,500  ft.  B.  M 12.50  1,506.25 

NO.  2  QUALITY  SITE 

40                     12,000  ft.  B.  M $  4.00  $  48.00 

50         21,500  ft.  B.  M 5.00  107,50 

60         32,000  ft.  B.  M 6.00  192.00 

70         41,500  ft.  B.  M 8.00  332.00 

80         50,000  ft.  B.  M 9.00  450.00 

90         58.000  ft.  B.  M 10.00  580.00 

100         66,000  ft.  B.  M 11.00  726.00 

110         74,000  ft.  B.  M 12.00  888.00 

120         81,000  ft.  B.  M 12.50  1,012.50 

NO.   3  QUALITY  SITE 

50                       9,500  ft.  B.  M $  5.00  $  74.50 

60                     16,500  ft.  B.  M 6.00  99.00 

70                     25,500  ft.  B.  M 8.00  204.00 

80                     34,000  ft.  B.  M 9.00  306.00 

90                     42,000  ft.  B.  M 10.00  420.00 

100                     49,000  ft.  B.  M 11.00  539.00 

110                     55,500  ft.  B.  M 12.00  666.00 

120                     60,500  ft.  B.  M 12.50  756.25 

Table  No.  15  shows  the  computed  receipts  and  values  on  an  acre 
basis  for  each  site  quality.  In  order  to  determine  the  probable  re- 
ceipts and  values  over  the  entire  area  of  the  lower  watershed,  in 
proportion  to  the  relative  areas  of  each  site  quality.  Table  No.  16  has 

been  prepared,  showing  these  figures  with   reference  to  an  acre  of 
average  quality. 
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TABLE  le. 

Slio^xrins  the  average  receipts  from  thinnings  and  the  average 
-▼alue  of  the  final  stand,  at  various  decades,  compiled  from  the  values 
^^eix  in  Table  15,  and  based  on  the  fact  that  the  lower  watershed  con- 
8%  of  No.  1  Quality  Sites,  70%  of  No.  2,  and  22%  of  No.  3. 


reara 

Average  receipts 
from  thinnings 

Average  value 
of  final  stand 

per  acre. 

per  acre. 

40 

112.00 

$  38.88 

50 

15.90 

97.70 

60 

15.77 

177.30 

70 

11.40 

313.44 

80 

12.47 

432.72 

90 

2.59 

566.40 

100 

3.36 

714.78 

110 

875.16 

120 

995.62 

Combining  all  elements  of  cost,  with  interest  at  4^  per  cent,  com- 
pounded annually,  computed  at  each  ten  years  period,  and  deducting 
the  value  of  the  thinnings  at  each  decade,  the  actual  investment  value 
at  each  period  is  shown  on  Table  No.  17.  There  is  also  given  the 
stnmpage  value  of  the  standing  timber  at  each  period,  the  net  profit 
or  loss  to  the  city  and  the  equivalent  net  annual  revenue  per  acre 
of  average  quality  in  the  lower  watershed. 

TABLE   17 

Slio^irln^  Itemized  Statement  of  all  Costs  and  Receipts  per  Average 
Acre  at  Each  Decade  for  Entire  Lower  Watershed. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

a 

'G 

s 

00 

ei 

ummatlon   of 
total      cost      o  f 
growing     timber 
at    each    decade 

ummatlon    of 
value     of     cash 
receipts     from 
thinnings      with 
interest. 

ummatlon    of 
actual     cost     of 
investment       a  t 
each  decade. 

tumpage  value  of 
final      yield      a  t 
each  decade  con- 
sidered     as      an 
asset. 

rofit     or    loss    if 
final    cut    should 
be   made  at  any 
particular 
period       of       10 
years. 

quivalent  net  an- 
nual   revenue    if 
final    cut    should 
be    made   at   any 
particular  10  yr. 
period. 

< 

GQ 

02 

oa 

w 

Cu 

W 

40 

Per  acre. 
$       59.15 

Per  acre. 

Per  acre. 
1  59.15 

Per  acre. 
$  38.88 

Per  acre. 
—$20.27 

Per  acre. 

50 

92.46 

18.63 

73.83 

97.70 

-h   23.87 

$0,134 

eo 

144.22 

53.63 

90.59 

177.30 

86.71 

0.300 

70 

224.59 

107.78 

116.81 

313.44 

196.63 

0.426 

80 

349.40 

185.08 

164.32 

432.72 

268.40 

0.368 

90 

543.23 

306.80 

236.43 

566.40 

329.97 

0.288 

lOO 

844.23 

480.48 

363.75 

714.78 

351.03 

0.196 

110 

1.311.68 

751.40 

560.28 

875.16 

314.88 

0.113 

120 

2,037.62 

1,166.92 

870.70 

995.62 

124.92 

0.029 
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Xote. — For  statement  of  items  composing  column  2,  see  columns  2 
and  3,  and  compare  with  column  4  of  Table  8. 

An  inspection  of  Table  No.  17  will  show  that  the  g^reatest  net 
annual  revenue  per  acre  is  at  the  expiration  of  70  years.  Therefore, 
the  cutting  of  the  timber  at  approximately  that  period  would  result 
in  the  greatest  profit  to  the  city. 

At  70  years,  the  value  of  the  standing  timber  is  $313.44  per  acre. 
The  value  of  the  standing  timber  on  the  entire  area  of  the  lower 
watershed,  amounting  to  31,200  acres,  would  be  $9,779,328.00.  The  net 
profit  to  the  city,  after  deducting  the  accumulated  cost  of  stocking  tJhe 
land,  of  the  management  of  the  work  and  the  protection  of  the  timber, 
is  $196.53  per  acre,  or  a  total  of  $6,135,000  for  tlie  area  of  31,200  acres 
included  within  the  lower  watershed. 

It  should  be  understood  that  this  value  is  obtained  by  the  use 
of  the  most  conservative  stumpage  values  as  given  in  Table  No.  11. 

For  the  purpose  of  showing  the  returns  to  the  city  in  case  the 
actual  stumpage  values  are  substantially  equivalent  to  the  cost  of 
growing  timber  under  private  ownership,  Table  No.  18  has  been  pre- 
pared. 

TABLE   18. 

Showing  statement  of  costs  and  receipts  per  average  acre  at  each 
decade,  for  entire  lower  watershed,  based  on  the  relative  percentages 
for  both  thinnings  and  final  cut,  between  the  prices  assumed  and  those 
given  for  the  cost  under  private  ownership  for  growing  timber  under 
the  modified  yield  tax  system,  as  shown  in  column  5  of  Table  No.  14, 
and  applied  to  Table  No.  16. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

»    of    stand     in 
ears. 

m  m  a  t  i  o  n    of 
3tal      cost      o  f 
rowing     timber 
t    each    decade. 

m  m  a  t  i  o  n    of 
alue      of      cash 
eceipts     from 
hinnings      with 
itorest. 

m  m  a  t  i  o  n    of 
ctual     cost     of 
ivcstment       a  t 
ach  decade. 

mpage  value  of 
nal      yield      a  t 
ach  decade  con- 
idered      as      an 
sset. 

>fit     or    loss    if 
nal    cut   should 
e   made  at  any 
articular 
eriod       of       10 
ears. 

iivalent  net  an- 
ual    revenue    if 
nal   cut    should 
e   made  at  any 
articular  10  yr. 
eriod. 
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3  eC^  a? 

ac  1^  K  09 

OCU3  2.a>t 

=,ccjq  aa 

4 
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I*or  acre. 

iVr  aor(\ 

Per  acre. 

Per  acre. 

Per  acre. 

Per  aero. 

40 

$  59.15 

$  59.15 

$  63.06 

$     3.91 

$0,036 

50 

92.46 

$  30.22 

62.24 

116.26 

54.02 

0.303 

60 

144.22 

76.31 

67.91 

196.27 

128.36 

0.443 

70 

224.59 

145.62 

78.97 

330.99 

252.02 

0.545 

80 

349.40 

244.85 

104.55 

542.20 

437.65 

0.600 

90 

543.23 

404.51 

138.72 

875.65 

736.93 

0.643 

100 

844.23 

634.42 

209.81 

1,411.69 

1,201.88 

0.671 

Table  No.  18  shows  that  the  greatest  net  annual  revenue  per  acre, 
under  the  modified  yield  tax  system,  is  secured  by  cutting  the  timber 
at  some  period  slightly  over  100  years. 
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For  the  purposes  of  comparison  with  the  results  given  in  Table 
No.  17,  a  computation  of  the  net  profit  to  the  city  at  the  70-year 
period  is  made  below. 

The  value  of  the  standing  timber  at  the  70-year  period  averages 
$330.00  per  acre,  or  a  total  of  $10,326,888  for  the  entire  area  of  31,200 
acres  in  the  lower  watershed. 

The  net  profit  to  the  city,  after  deducting  all  accumulated  costs, 
is  $252.02  per  acre,  or  a  total  of  $7,863,024  for  the  area  within  the  lower 
watershed. 

Similarly,  it  may  be  shown  that  the  estimated  net  profit  to  the 
city,  in  the  case  of  the  maximum  stumpage  values  under  the  present 
tax  system,  at  the  70-year  period,  is  $9,426,000. 

GENERAL   CONCLUSIONS. 

1.  The  proposition  of  reforesting  the  Cedar  River  Watershed  is 
essentially  practicable,  and  there  will  be  no  difficulty  in  creating  the 
new  forest.    Under  proper  management  and  with  thorough  protection 
against  fire,  the  future  srlelds  of  timber  should  fully  equal  those  for 
cast  in  the  yield  tables. 

2.  This  reforestation  will  prove  to  be  of  very  great  benefit  to 
the  water  supply  of  the  city  of  Seattle,  and  on  that  account  alone  the 
work  may  be  Justified. 

3.  The  work  of  re-stocking,  thinning,  logging  and  protection  will 
provide  profitable  employment  for  numbers  of  men,  without  necessitat- 
ing the  establishment  of  a  resident  population  within  the  watershed. 

4.  Values  will  be  created  where  otherwise  they  would  never  exist. 
What  is  now  a  liability  will  be  converted  into  an  asset  of  very  great 
value. 

5.  The  creation  of  the  new  forest  will  add  to  the  wealth  of  the 
city,  and  will  promote  the  upbuilding  and  the  advancement  of  the 
state. 

6.  The  initial  investment  required  for  this  work  is  exceedingly 
small,  and  the  total  cost  will  be  distributed  over  a  number  of  years. 

7.  The  cost  of  the  work  will  be  returned  to  the  City,  together 
with  a  profit  estimated  at  from  about  $6,000,000.00  to  $9,000,000.00  by 
the  expiration  of  a  period  of  seventy  years,  with  a  possibility  of 
greatly  increased  profits  at  a  longer  period,  if  stumpage  values  then 
exceed  the  lowest  amount  estimated  in  this  report. 

8.  It  is  not  now  apparent  that  there  is  any  argument  against 
the  reforestation  of  the  lower  watershed  that  can  be  sustained  upon 
any  ground  other  than  the  initial  cost  of  the  investment,  and  this 
cost  is  so  small  in  comparison  with  the  benefits  to  be  derived  from  this 
work  that  it  should  not  be  given  great  weight. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  op  Agriculture, 

Forest  Service, 
Washington^  D,  C,  August  5,  1905, 
Sir:  A  paper  on  Forest  Planting  and  Farm  Management,  pre- 
pared under  my  direction  by  Mr.  George  L.  Clothier,  of  the  Forest 
Service,  and  published  in  the  Yearbook  of  the  Department  for  1904, 
is  herewith  submitted,  with  a  few  slight  alterations,  for  republica- 
tion as  a  Farmers'  Bulletin. 

Respectfully,  Giri?x)RD  Pinchot, 

Forester. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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FOREST  PLANTING  AND  FARM  MANAGEMENT 


FOBESTBY  ASD  PABH  DESIOHINO. 

Although  agriculture  stands  first  among  American  industries  and 
our  production  of  farm  products  is  greater  than  that  of  any  other 
country,  the  possibilities  of  the  art  of  agriculture  have  hardly  begun 
to  be  understood.  That  scientific  farming  will  vastly  increase  the 
productive  power  of  the  land  in  the  United  States  is  beyond  doubt. 
With  the  advance  of  knowledge  through  the  discovery  of  new  truths 
and  the  advance  in  practice  through  the  better  application  of  what 
science  has  already  found  out,  improved  utilization  of  the  country's 
resources  will  make  room  for  a  future  rapid  growth  in  population  and 
wealth,  as  expansion  in  territory  has  made  room  in  the  past.  Making 
the  same  land  twice  as  productive  as  before  is  as  good  as  doubling  the 
amount  of  land,  if  not  better,  and  we  have  as  yet  scarcely  scratched 
the  surface  of  the  agricultural  resources  of  the  country  as  a  whole. 
One  of  the  ways  in  which  present  methods  of  farm  management  may 
be  greatly  improved  is  by  better  recognition  of  what  may  be  called 
farm  engineering,  or  farm  designing;  and  this  in  turn  must  give  an 
important  place  to  the  consideration  of  farm  forestry. 

The  farm  designer,  or  farm  architect  as  he  might  be  called,  can  do 
much  to  improve  the  eificiency  of  farm  operation.  Economical  man- 
agement may  be  attained  by  a  scientific  adjustment  of  the  parts  of  a 
farm,  just  as  the  utility  of  a  great  building  may  be  increased  by  the 
careful  planning  of  a  qualified  architect.  Several  agricultural  col- 
leges and  experiment  stations  have  recognized  this  fact,  and  have 
given  a  distinct  place  to  this  as  a  part  of  the  great  problem  of  how  to 
get  the  most  out  of  the  soil.  The  best  opportunities  to  apply  these 
principles  are  found  in  those  parts  of  the  West  where  new  farms  are 
being  taken  up.  Grenerally  it  is  -also  in  these  regions  that  forestry 
can  do  most  for  the  farmer,  for  in  the  treeless  regions,  especially, 
the  full  development  of  the  country  depends  in  no  small  degree  on 
the  establishment  of  forest  plantations. 

From  the  fact  that  trees  take  so  much  time  to  grow,  the  forester 
who  seeks  to  advise  a  farmer  how  he  can  make  trees  contribute  most 
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largely  to  his  prosperity  is  compelled  to  take  a  long  look  ahead  and 
to  consider  the  whole  problem  of  farm  arrangement.  In  well-settled 
regions  the  possibilities  of  farm  designing  are  apt  to  be  severely 
limited  by  what  has  been  done  in  the  past.  The  location  of  the 
buildings,  the  division  into  fields,  and  in  many  cases  the  situation  of 
the  timber,  are  now  fixed  facts.  Nevertheless,  even  here  a  decided 
improvement  may  often  be  made,  as  will  be  illustrated  later.  What 
needs  to  be  emphasized  now  is  that  even  in  the  older  parts  of  the 
country  a  farm  should  be  run  according  to  a  definite  and  carefully 
considered  plan,  designed  to  secure  economy  of  operation  and  the  best 
use  of  every  part ;  that  tree  planting  for  farm  purposes  ought  always 
to  take  into  account  this  plan ;  and  that  even  where  standing  timber 
is  already  present  it  may  be  in  the  interest  of  the  best  use  of  all  parts 
of  the  farm  to  cut  this  down  and  plant  elsewhere. 

THE  NEED  OF  FOBEST  FLANTZNG. 

Forests  are  indispensable  to  the  highest  material  development  of 
any  country.  We  have  learned  that,  besides  furnishing  the  useful 
timber  products  resulting  from  the  growth  of  trees,  they  conserve 
moisture,  ameliorate  climatic  extremes,  and  purify  the  atmosphere. 
A^Tiere  they  are  not  found  naturally,  or  where  they  have  been  thought- 
lessly removed  from  wide  stretches  of  country,  it  becomes  desirable  in 
behalf  of  the  public  welfare  to  plant  trees  in  great  number.  Obvi- 
ously the  benefits  of  such  plantations  will  be  most  widely  felt  if  the 
planting  is  well  distributed  over  the  region.  Further,  it  is  a  work  the 
benefits  of  which  are  shared  by  all,  and  which  all  should  join  in  per- 
forming. 

The  plantations  in  a  definite  region  should  be  made  after  one  gen- 
eral plan,  in  order  to  allot  to  each  farm  its  proportionate  amount  of 
forest.  The  method  of  planting  and  the  position  of  the  planting  sites 
should  evidently  be  made  with  reference  to  a  system  of  farm  manage- 
ment, since  a  forest  is  the  most  permanent  thing  that  can  be  planted 
on  a  farm.     An  example  of  such  a  plan  and  such  a  system  is  shown  in 

fig.  1. 

HISTAEES  OF  THE  FAST. 

It  is  unfortunate  that  a  large  percentage  of  the  plantations  made  by 
farmers  have  been  disappointing.  Yet  some  commercial  plantations, 
such  as  that  of  Mr.  L.  W.  Yaggy,  at  Hutchinson,  Kans.,  have  been 
financially  successful. 

Farm  forest  planting  has  been  practiced  in  some  of  our  prairie 
States  for  more  than  half  a  century,  and  great  good  has  resulted  from 
many  of  the  plantations,  but  the  measurable  increase  in  the  wealth 
of  the  country  attributable  to  forest  planting  has  been  small,  owing  to 
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the  choice  of  poor  sites  and  the  use  of  unsuitable  species.  The  artifi- 
cial forests  of  Illinois  would  have  been  worth  many  times  what  they 
are  at  present  if  longer-lived  and  more  valuable  species  had  been 
used  in  the  plantations  instead  of  silver  maple  or  other  trees  of  as 
little  worth.  Species  of  the  greatest  value  have  often  been  ignored 
because  of  their  slow  growth,  and  others,  deserving  to  be  classed  as 
"  weed  trees,"  have  been  used  in  their  place.  Successful  plantations 
of  black  walnut,  hickory,  elm,  oak,  and  other  valuable  trees  are  com- 
mon enough  to  prove  that  the  slower-growing  woods  ordinarily  pay 
best.  Silver  maple,  boxelder,  and  the  like  are  valuable  chiefly  for 
firewood,  and  it  is  easily  possible  to  overstock  the  market  for  cord- 
wood  in  any  locality.  Lumber  woods,  on  the  other  hand,  can  always 
be  disposed  of  in  any  quantity. 

In  order  to  illustrate  the  relative  values  of  the  two  classes,  let  a 
comparison  be  made  between  the  returns  from  a  64-year-old  stand  of 
black  walnut  in  Morgan  County,  111.,  and  a  35-year-old  stand  of  silver 
maple  in  Sangamon  County.  These  were  the  best  groves  of  each 
species  found  in  the  State  during  an  extended  survey  made  in  the 
summer  of  1904.  The  figures  relating  to  the  two  tracts  may  be  best 
contrasted  in  the  following  table : 

Value  of  planted  forests  of  l)lack  walnut  and  silver  maple  on  the  prairies  of 

Illinois, 


Location. 

Age. 

Number 

Average  diameter  breast- 
high. 

Species. 

Area. 

of  trees 
on  area. 

Domi- 
nant 
trees. 

Inter- 
mediate 
trees. 

Sup- 
pressed 
trees. 

Black  walnnt . 
SilTer  maple 

Morgan  Connty,  HI 

Years. 
64 
85 

Acres. 
0.6 
6.6 

119 
1,478 

Inches. 
19.0 
10.0 

Inches. 
13.8 

Inches. 
9.4 

Location. 

Number 

of  trees 

per  acre. 

Yield  i)er  acre. 

Total 

value  i>er 

acre.b 

Annual 

Spedea. 

Lum- 
ber, a 

Fence 
poets. 

Fire- 
wood. 

value  per 
acre.o 

Kack  walnut. 
Silver  maplo. . 

Morgan  County,  lU 

Sangamon  Connty,  Til .. 

108 
964 

Board  ft. 
42,000 

1,800 

Cords. 
15 
66 

$1,060 
ISO 

$5.68 
2.15 

a  From  trees  11  Inches  and  over  in  diameter  breastbigh. 

^Lumber  at  $20  per  1,000  board  feet,  fence  posts  at  10  cents  each,  and  firewood  at  $2 
per  cord. 

'  interest  compounded  annually  at  3  per  cent. 

It  would  be  quite  as  easy  to  show  that  the  returns  from  hickory, 
elm,  or  some  other  wood  which  can  be  used  when  no  older  than  the 
maple  would  amount  to  more  than  those  from  the  latter,  but  the  com- 
parison of  walnut  with  maple  serves  also  to  emphasize  the  greater 
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value  of  a  wood  which  must  be  kept  until  the  trees  attain  a  good  size. 
The  figures  in  the  last  column  represent  the  annual  returns  from  the 
two  plantations  irrespective  of  their  age,  and  are  therefore  directly 
comparable. 

It  is  a  w^ell-known  fact  that  the  great  majority  of  the  forest  planta- 
tions made  in  accordance  with  the  timber-culture  act  were  failures, 
Hei*e,  again,  the  unfavorable  results  were  due  to  poor  sites  and  ill- 
adapted  species,  combined  with  a  lack  of  care  on  the  part  of  planters 
and  the  dishonesty  of  entrjTnen,  who  regarded  this  law  merely  as  a 
means  of  obtaining  title  to  public  land  without  paying  for  it. 

Plantations  made  by  specialists  and  designed  for  a  special  purpose 
do  not  usually  require  very  elaborate  planting  plans.  It  is  the  small 
woodlot  plantation  that  is  to  serve  many  purposes  in  the  economy  of 
the  farm  which  calls  for  the  most  careful  planning. 


t 
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PREFAKATION   OF   A   PLANTIHa   PLAN. 

As  a  machine  of  production,  a  farm  should  have  a  plan  which  pro- 
vides for  the  best  use  of  its  every  part.  The  woodlot  or  forest  plan- 
tation should  be  in  a  position  to  contribute  to  the  successful  operation 
of  this  plan,  for  the  trees  may  affect  the  atmospheric  drainage,  the 
wind  currents,  and  the  humidity  of  the  air  about  the  home.  At  the 
same  time  a  planting  plan  must  provide  for  sites  which  will  produce 
the  best  possible  growth.  The  arrangement  of  the  fields  and  the  loca- 
tion of  the  fences,  private  lanes,  drainage  systems,  buildings,  and 
farmstead  should  all  be  considered  before  any  forest  planting  is 
undertaken. 

Very  rarely  indeed  have  farmers  deliberately  planned  the  location 
and  make-up  of  their  forest  plantations  with  reference  to  the  needs, 
convenience  and  economy  of  their  farms,  and  the  relative  value  and 
adaptability  of  the  trees  to  be  planted.  Woodlots  have  sometimes 
been  so  poorly  located  as  to  do  actual  damage  to  farms.  Cases  have 
been  observed  in  the  northern  half  of  the  Middle  West  where  wind- 
breaks planted  too  close  to  the  buildings  caused  the  drifting  snow 
of  severe  winters  to  bury  the  houses  15  or  20  feet  deep.  In  the  winter 
of  1899  a  farmhouse  in  the  Red  River  Valley,  North  Dakota,  was 
buried  in  a  snowdrift  for  three  months  because  a  cottonwood  grove 
had  been  planted  too  near  it.  In  other  cases  trees  have  been  planted 
near  tile  drains,  which  the  roots  clog. 

It  is  probable  that  not  one-tenth  of  American  farms  are  being 
operated  under  any  permanent  system  of  management.  Before  forest 
planting  is  undertaken  some  such  system  must  be  adopted,  however, 
in  order  to  make  the  future  existence  of  the  forest  plantations  possi- 
ble, for  more  than  half  the  planting  plans  made  since  July  1,  1899, 
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by  the  Forest  Service,  fundamentally  affect  the  future  management 
of  the  farms.  As  very  few  farmers  are  accustomed  to  formulating 
farm  plans,  the  agent  of  the  Forest  Service,  besides  being  called 
upon  to  give  advice  in  matters  pertaining  to  technical  forestry,  is 
usually  drafted  into  this  service  as  well.  After  consultation  with 
the  landholder  and  consideration  of  all  the  matters  affected  by  the 
policy  of  management,  he  is  able  to  bring  out  an  orderly  arrange- 
ment which  will  permit  on  the  same  farm  the  practice  of  both  scien- 
tific agriculture  and  scientific  forestry. 


^VMUC  ^o/u> 


Fig.  l — Arrangement  of  forest  plantationB  on  a  farm  In  central  Ohio  to  facilitate  scientific 

farm  mana^ment. 


A  OOHCRETE  EXAMPLE. 

The  planting  plan  ^own  in  fig.  1  was  made  for  a  farm  in  central 
Ohio,  and  illustrates  graphically  the  bearing  that  forest  planting  may 
have  on  the  management  of  a  farm.  This  farm  in  Ohio  contains  B75 
acres,  and  that  part  of  it  which  is  devoted  to  agriculture  is  capable  of 
earning  interest  on  a  capitalization  of  $100  per  acre ;  not  a  foot  of  it 
is  unsnited  to  tillage.  That  part  which  was  originally  heavily  tim- 
bered has  all  been  cleared,  except  a  blue-grass  pasture  of  30  or  40 
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acres  which  is  occupied  by  the  remains  of  the  origioal  forest,  coi 
ing  of  a  scattered  stand  of  declining  sugar  maple  and  beech  i 
This  timberland  embraces  the  most  fertile  part  of  the  farm,  and  i 
feres  most  seriously  with  the  convenient  and  economical  divisic 
the  farm  into  fields.  If  the  Forest  Service  had  advised  the  o 
to  attempt  to  rejuvenate  the  dying  trees  and  to  underplant  them 
expensive  nursery  stock,  the  instructions  would  have  been  impli 
followed,  but  such  advice  would  have  wrought  a  positive  injury  t 
landholder.  Instead,  the  planting  plan  advises  that  the  forest  ar 
the  farm  be  reduced  by  clearing  the  only  natural  timber  left  stani 
and  that,  instead  of  retaining  the  scattered  growth  now  cumbt 
the  pasture,  trees  sufficient  to  occupy  about  half  the  present  f 
acreage  be  planted  in  such  positions  as  to  protect  the  farm  fron 
severe  westerly  winds  prevailing  in  the  region. 
The  owner  was  therefore  advised  as  follows : 

(1)  The  major  part  of  this  farm  is  too  valuable  for  agricull 
purposes  to  be  devoted  to  forestry.  The  native  timber  now  scat) 
over  the  pasture  is  rapidly  declining,  and  is  reduced  by  everj-  ', 
storm.  No  natural  reproduction  is  taking  place,  and  while  the 
is  grazed  none  can  be  secured.  The  location  of  the  scattered  tr© 
the  middle  of  the  farm  would  require  expensive  fencing  in  ord* 
protect  them  from  live  stock.  Thus,  it  is  believed  that  the  rejuv 
tion  of  the  old  forest  on  this  farm  is  impracticable.  Instead, 
land,  as  soon  as  the  old  trees  have  all  disappeared  or  been  remc 
should  be  laid  out  into  permanent  fields.  As  every  well-regul 
farm,  however,  should  possess  some  timber  land  to  supply  it 
fence  posts  and  to  furnish  shade  and  shelter  for  live  stock,  new  [ 
tations  are  recommended.  The  trees  will  take  up  as  little  rooi 
possible,  while  the  arrangement  of  the  fields  in  rectangular  bl 
will  greatly  facilitate  the  use  of  modern  machinery. 

(2)  The  chief  plantations  sliould  occupy  strips  5  rods  wide, 
ning  from  north  to  south.  One  of  these  strips  should  be  plante 
the  western  border  of  the  farm  and  another  crossing  its  center 
south  of  the  residence.  A  third  should  cut  off  the  block  exten 
east  from  the  southeast  comer  of  the  main  rectangular  tract, 
addition  to  these  strips,  it  is  advised  that  single  rows  of  tree 
planted  on  the  division  lines  between  the  fields,  so  that  they  ma 
used  as  live  posts  upon  which  to  fasten  wire  to  form  fences. 

fig.  1.) 

(3)  Black  walnut  and  hardy  catalpa  should  be  used  in  equal 
portions  for  the  belts,  and  should  be  planted  every  4  feet  in  altei 
ing  rows,  which  should  be  6  feet  apart.  The  walnut  seed  shoul 
planted  two  years  prior  to  the  introduction  of  the  catalpa  seedl 
in  order  to  allow  the  slow-growing  walnut  to  get  a  start  before  h 
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crowded  by  the  catalpa.    The  nuts  of  the  walnut  should  be  collected 

as  soon  as  ripe  in  the  fall,  and  should  either  be  stratified  ^  in  moist 
sand  or  planted  inunediately  in  their  permanent  site.     These  nuts 

should  never  be  allowed  to  dry  out  after  ripening.  They  are  most 
easily  planted  while  plowing,  by  dropping  them  in  a  furrow  and  cov- 
ering them  with  the  next  furrow  slice.  If  walnuts  are  thus  planted, 
the  squirrels  are  not  likely  to  find  them.  The  ground  between  the 
rows  during  the  following  two  years  should  be  planted  with  corn, 
and  should  receive  good  tillage.  This  can  best  be  done  by  use  of  the 
lister.  After  the  catalpa  seedlings  are  introduced  no  more  corn 
should  be  planted,  but  the  ground  should  be  cultivated  as  long  as  a 
single-horse  cultivator  can  be  run  between  the  rows.  Catalpa  seed- 
lings 12  to  16  inches  tall  and  one  year  old  should  be  used.  They  can 
be  obtained  from  dealers  for  $1.60  to  $5  per  thousand.  The  labor  of 
planting  these  seedlings  may  be  performed  chiefly  by  horsepower. 
Both  walnut  and  catalpa  should  be  planted  in  accordance  with  the 
diagram  shown  at  the  right  in  fig.  1. 

By  consulting  the  illustration  the  reader  will  see  that  the  planting 
plan  subdivides  this  farm  into  eleven  fields — eight  rectangular  ones 
of  equal  area  and  similar  dimensions,  and  three  of  nearly  equal  area 
but  of  unlike  dimensions.  This  division  will  permit  the  application 
of  scientific  crop  rotations,  the  eight  rectangular  fields  being  suited 
to  two  systems  of  four-year  rotations  and  the  three  irregular  fields 
to  one  three-year  rotation.  The  convenient  shape,  ease  of  cultivation, 
and  wonderful  fertility  of  this  farm  present  an  excellent  opportunity 
for  the  arrangement  of  such  rotations  of  suitable  crops. 

Trees  planted  on  the  lines  which  separate  the  fields  will  serve  as 
windbreaks  as  well  as  living  fence  posts.  A  method  adopted  by  some 
is  to  plant  Osage  orange  hedges  between  the  fields,  and  every  20  feet 
to  allow  one  of  the  trees  to  grow  to  its  natural  height.  The  remain- 
ing trees  should  be  pruned  to  a  height  of  5  feet  and  kept  within 
proper  limits  for  a  hedge.  Then,  if  this  growth  proves  inefficient  as 
a  fence,  it  can  be  reenforced  by  fencing  wire  stapled  to  the  large  trees. 
If  the  Osage  orange  is  undesirable  or  a  hedge  is  not  wanted,  chestnut 
should  prove  a  desirable  tree  for  the  fence  lines.  The  young  trees 
should  be  planted  about  20  feet  apart,  and  when  they  begin  to  crowd 
each  other  every  alternate  tree  should  be  cut  out.  Round-headed  and 
with  sturdy  trunks,  these  trees  will  form  very  effective  windbreaks 
for  the  intervening  fields.  Their  nuts  will  bring  a  satisfactory  return 
for  the  land  they  occupy,  and  the  trees  which  are  cut  out  will  furnish 
excellent  fence  posts.  The  substitution  of  straight  woven-wire  fences 
for  the  old  zigzag  ones  of  rails  transforms  the  fence  lines  from  breed- 

•  Stratification  Is  a  method  of  storing  forest  seeds  to  prevent  tliem  from  drying 
out    The  seeds  are  stored  in  alternating  layers  between  layers  of  moist  sand. 
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ing  places  for  noxious  weeds  into  productive  land  u]>on  which  the 
living  fence  posts  grow  into  a  merchantable  product. 

Such  a  plan  as  tliis  fixes  the  boundaries  of  the  fields,  locates  the 
private  lanes,  and,  in  fact,  forms  the  skeleton  of  any  future  system  of 
farm  management  that  may  be  applied  to  this  farm. 

A  MODEL  PKAISIE  FARM  PLAN. 

In  order  to  illustrate  a  model  prairie  farm  plan  made  in  accordance 
with  sound  principles  of  forestry,  fig.  2  has  been  prepared.     This 
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Fig.  2.- 
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-Ideal  plan  of  the  four  quarters  of  a  section  with  location  of  forest  and  wind- 
break plantations — suited  to  the  prairies  of  Kansas  and  Oklahoma. 


farm  plan  is  applicable  to  a  large  region  in  the  prairies  of  the  Middle 
West,  where  windbreaks  are  necessary  to  the  full  development  of  the 
country.  It  assumes  that  the  land  is  of  uniform  condition  of  soil, 
and  has  been  surveyed  by  the  rectangular  system  adopted  by  the 
Government.  Tlie  public  roads  are  supiDOsed  to  be  located  on  the 
section  lines.     The  application  of  this  model  to  a  country  with  its 
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snrface  broken  by  creeks  or  lakes  would,  of  course,  necessitate  a 
modification  to  fit  local  conditions.  The  plan  is  intended  merely  to 
iUustrate  principles. 

Four  farms  of  160  acres  each  are  shown,  illustrating  an  arrange- 
ment suitable  to  each  of  the  four  quarters  of  a  section.  The  farm- 
stead, or  that  portion  of  a  farm  which  is  occupied  by  the  residence, 
barn,  orchards,  gardens,  lawn,  and  feedlots,  is  here  shown  as  placed 
at  the  section  corner  of  each  farm.  ^Tiile  in  a  large  proportion  of 
cases  the  location  of  the  farmstead  will  be  determined  by  the  particu- 
lar conditions,  as  water  supply,  topography,  etc.,  an  arrangement, 
where  practicable,  by  which  the  houses  stand  on  the  section  comers 
will  be  worth  considering. 

The  fields  on  each  quarter  section  have  been  laid  out  to  permit  the 
planting  of  windbreaks  to  protect  the  crops  from  the  hot  southwest- 
erly winds  of  summer  and  the  cold  northwesterly  winds  of  winter. 
The  farmsteads  are  also  provided  with  protection  from  winds.  East 
winds  have  not  been  considered,  because  of  their  infrequent  occur- 
rence, but  a  general  adoption  of  this  plan  on  all  the  farms  of  a  region 
would  afford  protection  from  all  points  of  the  compass. 

The  fields,  with  one  exception,  are  all  of  the  same  shape  and  size, 
there  being  on  each  quarter  section  six  fields,  each  22.1  acres  in 
area.  This  method  of  dividing  the  farm  into  fields  will  afford  an 
opportunity  for  the  application  of  a  scientific  system  of  crop  rota- 
tion, and  the  fields,  being  six  in  number,  will  permit  the  application 
of  a  compound  rotation  embracing  the  use  of  a  perennial  crop  like 
alfalfa  in  combination  with  five  annual  crops,  where  this  is  desired. 
If  the  use  of  a  perennial  is  not  desirable,  the  six  fields  will  permit  the 
running  of  two  parallel  three-crop  rotations. 

IBEES  AHS  METHODS  BEGOMMENDED. 

The  plan  provides  that  the  forest  trees  shall  be  planted  in  belts 
varying  from  2  to  8  rods  in  width,  except  along  fence  lines,  whore 
they  are  in  single  rows.  The  best  results,  purely  from  the  standpoint 
of  forestry,  will  be  obtained  in  the  widest  telts,  since  trees  are  social 
in  their  habits.  Still  better  tree  growth  would  be  secured  by  planting 
in  compact  blocks.  But  as  agriculture  is  the  fundamental  industry  in 
the  region  to  which  this  plan  applies,  the  tree  planting  is  designed 
only  to  supplement  the  production  of  field  crops.  Eleven  or  12  per 
cent  of  each  quarter  section  is  to  be  devoted  to  forest.  This  is  exclu- 
sive of  the  space  occupied  by  the  single  lines  of  trees  in  the  fence  rows. 

The  species  that  may  be  recommended  for  this  purpose  vary  for 
each  particular  locality  with  conditions  of  climate,  rainfall,  and  soil. 
Considering  the  Middle  Western  States  together,  however,  the  fol- 
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lowing  trees,  when  placed  on  ho^itable  soil  fulfilling  the  re 
ments  of  each  individual  species,  may,  in  the  northern  half  « 
region,  be  successfully  grown  as  windbreaks : 

Arborvltaei  Wliite  elm.  Lanrel-lesfcd  willi 

Green  nab.  European  larcb.  RussIsd  golden  wll 

Boxelder.  Itussiaa  wild  olive.  Wbite  willow. 

Cottouwood.  Western  yellow  pine. 

Cork  elm.  Blnek  Hills  epruce. 

In  the  southern  half  of  the  Middle  West,  also  the  green  ash,  c 
wood,  white  elm,  Russian  wild  olive,  and  western  yellow  pim 
be  successfully  grown,  and  in  addition  the  following  species: 
Chinese  arbor vltie^  Uonef  I'lciitit  Osage  orange. 

AVlId  CLIna.  Mesqulte.  PerHinunon. 

Black  locust  Ruselon  mulberrr.  Slilttimwood. 

These  lists  do  not  include  all  of  the  best  timber  trees  that  nii| 
grown  in  the  Middle  West,  for  many  valuable  timber  trees  wi 
endure  such  severe  exposure  as  a  windbreak  is  subject  to. 
'  In  the  establishment  of  a  windbreak  wisdom  is  required  i 
placing  of  the  different  species.  A  windbreak  composed  of 
than  one  species  is  usually  the  most  effective.  An  excellent  a 
of  arrangement  is  to  place  the  shortest  trees  in  the  outsidi 
(toward  the  prevailing  wind),  to  plant  a  somewhat  taller  s 
ne.tt  to  them,  and  to  place  the  tallest  trees  in  a  third  row  on  th 
adjacent  to  the  buildings  or  the  area  which  is  to  be  protected, 
causes  the  wind  to  strike  the  trees  as  it  would  strike  the  fact 
steep  hill,  deflecting  its  course  upward.  If  the  tallest  trees  < 
third  row  consist  of  a  flexible  species,  such  as  cottonwood,  Eur 
larch,  white  willow,  or  honey  locust,  they  will  bend  before  the 
and  act  as  a  cushion  to  deflect  it  upward  and  over  the  object 
protected.  A  satisfactory  windbreak  5  rods  in  width,  for  tin 
tection  of  the  north  and  west  sides  of  a  farmstead  (see  fig.  2 
adapted  to  Minnesota  and  the  Dakotas,  is  as  follows:  Plant  13 
of  trees,  parallel  to  one  another  and  6  feet  10  inches  apart, 
first  two  rows  on  the  north  and  west  edges  of  the  belts  should  c 
of  Russian  wild  olive,  the  third  and  fourth  rows  of  arborvitj 
fifth  and  sixth  rows  of  boxelder,  the  seventh  and  eighth  ro 
white  elm,  the  ninth  and  tenth  rows  of  white  willow,  and  the  re 
ing  three  rows  of  common  cottonwood.  Such  a  plantation, 
mature,  will  appear  like  a  wall  with  a  sloping  top,  the  highes 
being  where  the  cottonwoods  are  planted. 

Carrying  out  this  same  principle  for  Oklahoma  and  Texas,  i 
change  in  the  position  of  the  plantations  to  afford  protection 
southwest  winds  (see  fig.  2),  the  following  method  is  advised 
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first  two  rows  on  the  south  and  west  edges  of  the  belts  should  consist 
of  Enssian  mulberry  or  Osage  orange,  the  third  and  fourth  rows  of 
Chinese  arborvitae,  the  fifth  and  sixth  rows  of  black  locust,  the 
seventh  and  eighth  rows  of  green  ash,  the  ninth  and  tenth  rows  of 
white  ehn,  and  the  remaining  three  rows  of  honey  locust  or  common 
Cottonwood. 

In  southern  California,  where  the  damaging  winds  come  from  oppo- 
site points  of  the  compass  (from  both  the  southwest  and  northeast), 
a  good  plan  for  a  windbreak  is  one  in  which  the  tallest,  most  flexible 
trees  will  be  in  the  center  rows,  so  that  the  species  on  either  side  will 
slope  downward  toward  the  outside  edges  of  the  belt.  For  such  a 
windbreak  2^  rods  wide  and  consisting  of  7  rows  of  trees,  the  follow- 
ing arrangement  may  be  suggested :  The  three  rows  in  the  middle  of 
the  belt  should  be  of  blue  gum  {Eucalyptus  globulus)^  the  next  row 
toward  the  outside  on  each  side  should  be  of  Monterey  pine  {Pinus 
radiata) ,  and  the  two  rows  occupying  the  two  edges  of  the  belt  should 
be  of  Monterey  cypress  {Cupressus  macrocarpa) .  This  same  arrange- 
ment may  be  used  on  a  belt  5  rods  wide  by  doubling  the  number  of 
rows  of  pine  and  cypress  and  increasing  the  gum  to  five  rows.  In 
order  to  construct  a  windbreak  in  California  that  will  be  perfectly 
effective,  the  belts  should  be  placed  on  all  four  sides  of  the  area  which 
is  to  be  protected.  This  is  illustrated  by  the  farmstead  on  the  north- 
w^t  quarter  of  the  section  shown  in  fig.  2. 

The  belts  advised  in  the  model  plan  are  of  sufficient  width  to  pro- 
duce all  the  timber  that  will  be  needed  on  a  farm  of  160  acres,  while 
the  fields  are  sufficiently  narrow  to  be  protected  from  winds  by  the 
single  lines  of  trees  occupying  the  fence  rows.  Experiments  have 
demonstrated  that  a  windbreak,  on  level  land,  will  be  effective  for  a 
distance  of  at  least  ten  times  its  height.  For  perfect  protection  on 
the  model  farms  herein  described,  the  trees  in  the  windbreak  must 
^each  a  height  of  at  least  50  feet. 

An  objection  to  growing  trees  along  fence  lines  has  been  made  by 
farmers  on  the  ground  that  such  trees  steal  the  soil  nourishment  from 
the  crops  which  are  on  the  edges  of  the  fields.  It  is  true  that  healthy, 
vigorous  trees  make  great  demands  on  the  soil  moisture  in  their  imme- 
diate vicinity,  but  wherever  their  influence  is  felt  as  windbreaks  they 
Conserve  enough  moisture,  by  preventing  rapid  evaporation,  to  more 
Ihan  pay  for  all  that  they  use.  By  planting  a  deep-rooted  crop  like 
alfalfa  under  the  shade  of  the  fence-line  trees,  good  returns  from  the 
land  may  be  secured  in  spite  of  the  fact  that  the  trees  absorb  a  part  of 
its  moisture.  It  is  a  great  mistake  to  begrudge  a  useful  tree  the  space 
it  occupies,  and  particularly  so  in  the  naturally  treeless  prairies  of  the 
iliddle  West. 
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SPECIAL  FEATTTBES   OF  FOKEST  PLANTIHa  ABOUT  THE 

FABMSTEAB. 

On  rare  occasions  it  is  found  to  be  impracticable  to  concentrate  the 
different  elements  of  the  farmstead  in  one  place.  (See  fig.  3.)  In 
the  great  majority  of  cases,  however,  it  is  both  practicable  and  eco- 
nomical to  have  a  farmstead,  and  the  choice  of  its  site  is  of  the  first- 
importance  to  the  landowner. 

If  the  farmsteads  of  several  adjoining  sections  were  laid  out  in 
accordance  with  the  plan  herein  suggested,  four  farmhouses  would 
be  grouped  at  each  crossroads  corner,  bringing  neighbors  together  in 
a  little  settlement.  The  position  at  the  crossroads  is  also  likely  to 
facilitate  the  reaching  of  church,  school,  and  town.  An  argument 
against  such  an  arrangement  is  the  possibility  of  its  leading  to 
-neighborhood  quarrels. 

In  many  cases,  however,  uniformity  of  soil  does  not  exist.  The 
farmstead  must  then  be  located  with  reference  to  the  adaptability  of 
the  soil  to  the  forest  growth,  since  a  farmstead  without  trees  for  shade 
and  shelter  is  not  worthy  of  the  name.  The  forest  planter,  therefore, 
is  often  the  one  to  determine  the  location  of  a  permanent  site"  for  the 
farmhouse,  and  he  may  also  lay  out  at  least  the  plan  of  the  farmstead 
itself. 

Fig.  3,  representing  the  farmstead  located  on  the  southeast  quar- 
ter of  the  section  sketched  in  fig.  2)  has  been  preiDared  to  show  how 
forest  planting  may  be  made  to  help  every  one  of  the  different  parts 
that  go  to  make  up  the  farmstead.  Windbreak  belts,  5  rods  wide,  are 
located  on  the  north,  west,  and  south  sides  of  the  farmstead.  Open 
spaces  varying  from  72  to  96  feet  in  width  have  been  provided  to  the 
north  and  west  of  the  buildings  and  orchards,  to  act  as  snow  traps  to 
catch  the  drifts  during  winter  storms.  Every  farmer  is  familiar  with 
the  fact  that  a  hedge  or  belt  of  trees  on  the  north  side  of  an  east-and- 
west  road  will  cause  the  road  to  be  filled  with  snow  during  winter, 
when  the  wind  comes  from  the  norUi.  So  the  open  space  on  the  farm- 
stead will  in  the  same  way  trap  the  snow,  and  will  consequently  pre- 
vent any  drifts  from  forming  near  the  barn  or  residence  or  in  the 
orchards.  These  open  spaces  may  be  utilized  for  garden  vegetables, 
sugar  beets,  and  other  annual  feed  crops,  the  accumulation  of  winter 
snows  serving  as  an  annual  irrigation  to  store  up  large  quantities  of 
soil  moisture  for  the  garden,  and  making  the  land  particularly  well 
adapted  to  this  purpose.  The  trees  on  the  edges  of  these  spaces  will, 
for  the  same  reason,  grow  very  vigorously^. 

In  this  plan  the  convenience,  health,  and  comfort  of  the  tenants  of 
the  farmhouse  have  all  been  considered  in  the  location  of  both  barn 
and  residence.    The  grouping  of  the  trees  in  the  background  of  the 

228 


19 

lawn  has  been  made  with  refncnce  to  adomm^it,  but  without  tn 
attonpt  to  enter  into  the  details  of  IsDdscape  gardening.  The  p{an 
kires  the  lawn  in  such  a  shape,  however,  that  the  landscape  gar- 
dater  may  have  full  scope  lor  the  display  of  his  talents  A  plan 
indoding,  as  this  ooe  does,  coniplete  |»otecti(Hi  from  the  hot  winds  of 
summer  and  the  ctJd  storms  of  winter  will  add  greatly  to  the  intrinsic 


worth  of  any  tana  located  in  the  prairie  States.  If  the  farmer  is 
engaged  in  the  production  of  beef  and  pork,  the  protection  of  the 
hamyard  and  feedlots  will  econcMnize  the  feed  consumed  by  the  fat- 
tening animals,  for  it  takes  more  grain  to  produce  a  iwund  of  flesh 
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upon  animals  exposed  to  the  cold  north  winds  of  wint«r  than 
ftock  that  is  protected  from  blizzards.  Thus  a  windbreak  taki 
place  of  grain  in  maintaining  the  heat  of  the  animal  during 
weather.  On  the  other  hand,  it  will  add  to  the  farmer's 
account  during  the  summer,  for  it  will  afford  shade  and  protect 
fattening  animals,  which  lose  flesh  in  very  hot  weather. 

Windbreak  belts  in  connection  with  a  farmstead  form  an  asse 
is  none  the  less  real  because  the  actual  money  value  may  not  eas 
determined.  The  protection  to  an  orchard  afforded  by  forest  ti 
valuable,  since  late  frosts  are  not  likely  to  blight  the  fruit  blosso 
a  protected  orchard.  Forest  belts  on  the  south  and  west  sides  i 
farmstead  give  ample  protection  against  the  parching  blasts  fro 
southwest — the  hot  winds  of  summer,  which  are  destructive  to  fr 
many  parts  of  the  country.  It  is  to  be  understood,  however,  thi 
forest  plantations  herein  recommended  are  also  to  be  utilized  f( 
production  of  the  needed  timber  supplies  on  the  farm.  By 
ciously  thinning  the  plantations,  20  acres  of  planted  forest  wil 
nish  all  the  fuel  needed  on  a  farm  of  160  acres,  besides  prod 
lumber  for  the  renewal  of  the  farm  buildings.  Many  Kansa 
Nebraska  farmers  have  in  twenty  years  grown  cottonwood 
large  enough  for  sawlogs.  Mr.  W.  D.  Kippey,  of  Severance,  I 
cut  200,000  feet  of  Cottonwood  lumber  a  few  years  ago  from  tr 
his  own  planting.  Mr,  Rippey's  plantations  were  on  uplands  ■ 
the  soil  is  not  particularly  well  adapted  to  the  growth  of  cotton 
and,  when  lumbered,  were  but  little  more  than  a  quarter  of  a  ce 
old. 

On  the  farm  of  Mr.  T.  F,  Eastgate,  near  Larimore,  N.  Da 
the  Red  River  Valley,  a  belt  of  planted  cottonwood  trees,  si 
mented  by  a  dense  undergrowth  of  wild  plum  bushes,  acts  as  a 
break  and  snow  catcher,  causing  a  snowdrift  to  form  in  t 
over  the  open  field,  which  is  devoted  to  alfalfa.  In  the  sumn 
190i  Mr.  Eastgate  harvested  alfalfa  hay  from  this  field  at  thi 
of  more  tlian  5  tons  per  acre. 

Besides  serving  as  a  windbreak  and  snow  catcher,  thus  m 
the  growth  of  alfalfa  possible  on  this  farm,  the  forest  plani 
has  produced  cordwood  during  its  twenty-one  years  of  life  t 
rate  of  4.74  cords  per  acre  per  annum. 

The  successful  growth  of  alfalfa  on  10  per  cent  of  tlie  area  o 
region  would  double  the  earning  power  of  every  acre  of  land  i 
Red  River  Valley;  and,  since  the  thermometer  here  sometimes 
as  low  as  50"  below  zero,  it  is  possible  to  grow  this  extremeb 
uable  forage  only  by  utilizing  some  contrivance  like  Mr.  East 
windbreak,  to  catch  the  snowdrifts  and  form  during  the  wii 
protecting  blanket  over  the  plants. 
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CONCLUSION. 

Forestry  is  but  a  branch  of  the  great  industry  of  agriculture,  but  it 
can  give  important  aid  to  the  farmer  in  getting -sustenance  for  the 
human  race  from  the  soil.  It  has  been  shown  that  where  forest 
planting  is  desirable,  the  planting  plan  is  of  fundamental  importance 
to  the  management  of  the  farm  which  is  concerned.  The  location 
and  cultivation  of  these  forests  may  either  make  them  peculiarly 
advantageous  or  cause  them  to  become  a  detriment  to  the  economical 
management  of  the  farm. 

The  planting  plans  which  have  been  set  forth  in  the  preceding 
pages  are  not  regarded  as  perfect,  but  are  given  as  suggestions  of  what 
may  be  done  to  make  farm  forest  planting  serviceable.  They  are 
based  on  considerable  practical  experience,  and  it  is  believed  that  they 
demonstrate  beyond  a  doubt  how  far  superior  is  a  well-considered, 
systematic  method  of  handling  the  problems  of  farm  forestry  to  the 
haphazard,  careless  methods  so  often  practiced  in  the  past. 

Fanners  are  now  receiving  instructions  from  the  Department  of 
Agriculture  both  for  the  establishment  of  forest  plantations  and  for 
the  inauguration  of  cropping  systems,  but  it  seldom  happens  that  the 
same  farmer  receives  instruction  in  both  matters  at  the  same  time. 
The  intimate  relations  existing  between  farm  management  and  forest 
planting  are  so  patent  and  their  importance  is  so  great  that  the  two 
should  go  hand  in  hand.  It  is  to  be  hoped  that  as  the  practice  of 
scientific  agriculture  spreads,  model  farms  may  be  laid  out  in  all 
parts  of  the  United  States,  on  which  practicable  plans  for  forest 
planting  may  be  demonstrated  and  the  best  methods  of  planning  the 
various  parts  of  a  farm  so  as  to  make  provision  for  an  economical 
and  practicable  system  of  crop  rotation  may  be  illustrated.  Farmers, 
in  order  to  get  the  services  of  Government  experts  in  planning  both 
forest  plantations  and  systems  of  farm  management,  should  make 
application  for  instructions  both  to  the  Bureau  of  Plant  Industry 
and  to  the  Forest  Service. 
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FARMERS'  BULLETINS. 

f  the  Fiirmen' Balletma  available  . . 

d  titto  of  each.  Copies  wilt  be  sent  to  any  addras  on  applieati 
au;  Benator,  Bc^ccwntatiTe,  or  Dekgata  in  CvBgnm,  w  to  the  Becretary  of  Ag 
tore,  WashingbiD,  D.  C. 

Mo.  H.  TiePeoaingOf  P»nn  AtiiDiih.  No.!4.  Hoe Cholei* ■nd  Swine  Pligne.  Nn.aj.  Pe 
CttUBiautdUol  II0.3T.  TUxfot  aeedkDd  nbd.  No.  ».  Weeds:  And  &o<r  (a  Kill  Tbam.  1 
SovrlDK  *nd  Otber  Changa  In  Ktlk.  Ko.  SD.  Onpe  Dbnses  on  (he  Pirlflc  Cout  No.  H.  All 
iMcetae.  Ils.U. SikiaMd&lliwe.  Ko.aPe«cbG>»wliitlocnarket.  Nd.U.  Meatt:Comp«ttti 
COoHnK.  Mo. ».  FMsto Cliltan.  Mo.W.  CottonSeedandltiilToducU.  No. 37.  Kmfli Corn;  C 
aodrw*.  Ho,  K.  Bfnylng far fnJt Dh— wt.    No:  M^  Onton  Culuue.    HolU.  Fowli:  Careand 


IpwcU    Aflectlna  the  CottOD   Plant.    No.  48.  The  MumriDg  of  Cotton.    Ko.  49.  8hetp 

.,_   „  ^ — .. o .. Mo.  61.81»ad«rtVarteOe»iiIChleltoi«.    Mo,  BX.  The  Su;^ 

i.  The  Dairy  Hen).    Ho,  U.  Experiment  »aClon  Work— 1 


ja  Cnn,  Mo.  SI.  BUadard  VarleUei  at  Chlckeoa.  Mo,  BX.  The  Bugmi 
Ko.  M.  Some  Common  Birds.  Jfo.  E6.  The  Dairy  Hen).  Ho,  U.  Experiment  »aCloii  Work— 1 
Ba.  Batter  Maklna  OB  tfaaPua.  Ho.  S8.  The  8oT  Bau  ■■  a  Fotue  Cbw.  Ho^  U.  Bee  Keecini 
M.  UethoA  of  Cnrlns  Tobacco.  No.  K.  Aipangns  Cullnre.  Ko.  sT  llartetfng  Farm  Pti 
No.n.  Caraat  UilkonttaeyaiM.  Mol  M.  Daeks  and  Oeen  Ho  S&;  KnKriiaeiitStatloa  Woi 
Mo-OB.  If eadowB  aad  FaKnica.  Mo.  OL The  Elact  Rot ot tbe Culibace.  Bo.  69.  ExperfmcntE 
Work— III.  Ho.  m  Lueet  ■ncmla  at  th«  Onve-  Nn.  TL  EacBttda  b  Beef  PiDdonlao.  J 
CsIUe  Rnsea  of  the  Bouthweat.  No.  TS.  Exberiiaent  Station  Work— tV.  Ko.  74,  Milk  aa 
No.75.TheOnlnSwilK  Mo.  TT.TheUnliiKelSolla.  Mo.  78.  Buvr^ent  StaUoa  Work—V. 
Experiment  Station  Work— VI.  Mo.  SD.  Tbe  F«acb  Tirlg-borer,  Mo.  SI.  Com  Culture  in  the  : 
No.82.TheCaltuieo(TobwMm.  Na  ».  TohMCO Beik. ^o,  S4.  BiperfsMnt WaHea Work— Vi: 
8E.  Pbb  aa  Pood.  No.  8S.  Thirty  FolaonansPIaDM.  Mo.  ST.  Ezperliiient  Station  Work— Vm.  I 
Alkali  Landa.  MaB*.  Cowpcaa  Ho.01-  Potato  Dlw mm  and  Itcawncnt.  Na  «t.  BxpeflmcBt  S 
Work— IX.  No. ML  SngaraiTood.  Mo.M.  TbeVegetableOarden.  No.9fi.  OoodROBdilorFHrmer 
«.  BaUnaBbeep lorHutton.  Na «7.  ExpcdoMOt Station Wnk—X.  Bo, Sa.  Snncitiaai Id Soi 
Panneni.  II0.M.  InieclEitemletot  Shade  Trees.  Mo.  100.  Hog  RbMiik  in  the  South.  No.  101.  If 
..        -  _ -  —  BtlonVork-il.  "'    


Mo.  102,  Sootbem  Ponce  PtaalA  NaI03,  EiperliaeBl8MtlaDWoTk-3l.  Ho,  10^  Kolta oil 

109.  Eipertmenl  SUUon  Work— XII.  Mo.  IOC  Breeds  of  Doir)'  Cattle.  No.  107.  Eiperlmeot  S 
Work— 5uil.  No.  106.  SaltUufaeik  No,  109.  Pameiy  BMdins  Connet.  No.  UO,  Oic*  Culu 
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LETTER  OF  TRANSMITTAL 


U.  S.  Depabtment  op  Agbicultube, 

Bureau  op  Forestry, 
Washington,  D.  C,  July  2,  1901, 
Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "  Tree  Planting 
on  Rural  School  Grounds,"  prepared  hy  William  L.  Hall,  Assistant  Superintend- 
ent of  Tree  Planting  of  the  Bureau  of  Forestry,  and  to  reconiniend  Its  publica- 
tion as  a  Farmers'  Bulletin.  The  paper  deals  with  the  present  condition  and 
needs  of  rural  school  grounds  and  indicates  methods  for  their  improvement.  It 
also  suggests  important  lines  of  study  for  the  teacher  and  school  in  connection 
with  trees  cind  forests.  The  information  and  advice  apply  to  country  church- 
yards and  to  school  yards  in  many  towns  and  villages. 

As  the  preparation  of  this  paper  involved  some  consideration  of  landscape 
architecture,  the  subject  of  which  Is  outside  the  province  of  the  Bureau  of  For- 
estry, the  paper  was  referred  to  Mr.  Frederick  I^w  Olmsted,  jr.,  of  Massachu- 
setts, an  authority  on  landscape  architecture,  to  whom  acknowledgment  is  due 
for  valuable  suggestions. 

Respectfully,  Gifford  Pinchot, 

Forester, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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Division  of  Forestry 
University  of  California 

TREE  PLANTING  ON  RURAL  SCHOOL  GROUNDS. 


INTAOSirCTIOH. 

A  great  number  of  schoolhouses  in  the  United  States  lack  the  sur- 
roundings that  make  for  comfort  and  contentment     City  scho6] 
groonds  are  often  so  small  that  planting  is  out  of  the  question,  thou^ 
where  space  permits  it  is  not  uncommon  to  find  them  carefully  laid 
out,  with  a  good  arrangement  of  grass  plots,  flower  beds,  and  shade 
trees.    In  towns  and  villages,  also,  may  be  pointed  out  many  exam- 
ples showing  great  care  and  attention.    In  the  country,  however,  an 
improved  school  ground  is  rarely  found.    In  hilly,  forest  regions  they 
are  often  denuded  of  soil  and  full  of  stones  and  stumps,  and  on  the 
prairie     many    are 
well-nigh    as   bare, 
bleak,    and    inhos- 
pitable    as     when 
they  formed  a  part 
of     the     unsettled 
plain. 

This  tack  of  im- 
provement is  not  ''"'• 
due  to  causes  evi- 
dent at  first  sight.  It  is  not  on  account  of  poverty,  for  it  is  almost  as 
common  in  wealthy  as  in  less  prosperous  communities.  (Figs.  1,  2, 
«nd3.)  It  is  not  due  to  lack  of  appreciation  of  theelements  of  beauty, 
for  where  homes  are  surrounded  with  trees,  grass,  and  flowers  the 
school  ground  is  likely  to  be  entirely  neglected.  Neitlier  is  it  due  to 
indifference  in  educational  affairs,  for  none  are  more  cordial  in  their 
support  of  school  systems  and  institutions  of  learning  than  the 
American  people.  The  cause  seems  to  lie  rather  in  the  failure  to  see 
the  importance  of  comfort  and  beauty  in  education  and  to  realize  the 
iot«rest  of  the  American  youth  in  the  natural  world  around  him. 
Some  err  so  far  as  to  mistrust  the  willingness  of  the  boys  and  girls  to 
allow  trees  and  shrubs  to  grow  unmolested  on  the  school  ground. 
This  is  a  flagrant  misinterpretation  of  the  spirit  of  childhood.  With 
a  better  understanding  of  youthful  nature,  one  sees  an  easily  awakened 
regard  for  things  beautiful  and  a  disposition  to  respect  and  help  all 
well-directed  activities  for  the  improvement  of  school  life. 

(S) 


KEAS0N8  FOB  SCHOOL-OSOinn)  VJASTma. 

Protection. — The  strongest  reason  for  scbool-grourul  planting  is 
the  comfort  of  the  teacher  and  pupils  who  occupy  the  building  f 
seven  to  nine  months  each  year.  A  schoolhouse  so  situated  as  wh 
to  lack  protection  from  inclement  weather  often  subjects  its  occiipi 
to  distressing  conditions.  During  winter  gales  there  is  an  increa: 
demand  for  fuel,  which,  though  supplied,  often  does  not  sufiic 
keep  the  building  warm.  The  teacher  is  then  put  to  test  contrii 
methods  by  which  no  pupil  shall  endure  more  than  his  share  of  c 
and  by  which  to  maintain  the  usual  good  order  during  stndy  hi 


Fia.  S. — Unprotected  Bod  ■ehoolbouM  as  tke  Gre*t  Plalna. 

and  provide  for  indoor  recreation  at  the  rest  periods.  With  the  i 
perature  hovering  around  the  zero  point  during  a  howling  blizz 
one  has  but  to  enter  a  country  schoolroom  to  appreciate  its  discoml 
and  see  its  need  of  protection. 

The  winds  of  spring  are  almost  as  frying  as  those  of  winter, 
in  summer  t!ie  sun  bents  down  with  unchecked  violence.  Thus  i 
season  is  accompanied  by  ill  effects  for  those  who  must  attend  sc 
where  the  grounds  are  exposed.  Tlie  question  naturally  arises :  ] 
not  these  conditions  be  remedied?  To  this  the  answer  certa 
should  be  that  they  may.  They  have  been  remedied  in  some  instai 
and  can  be  in  others.  It  is  not  too  much  to  say  that  in  nine  cases 
of  ten  exposed  school  grounds  can  be  rendered  comfortable  by  t 
planted  in  wind-breaks. 


Edncational  Tilne  of  Treei. — But  comfort  is  not  the  only  reason 
for  planting  about  the  schoolhouse.  The  trees  have  also  an  educa- 
tional value.  Indeed,  bare  grounds  may  be  regarded  as  an  oppor- 
tunity. Children  interested  in  the  work  of  selecting,  planting,  and 
growing  trees  and  shrubs  about  the  school  can  gain  in  the  work  no 
little  knowledge  of  right  principles  and  methods.  Many  people 
think  that  to  plant  a  tree  all  that  needs  to  be  done  is  to  dig  up  a  sap- 
Ung,  or  buy  it,  and  set  it  in  a  hole.  This  is  a  great  mistake,  respon- 
sible for  many  unnecessary  failures.    Some  knowledge  of  tree  cul- 
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ture  is  a  thing  sure  to  prove  useful  to  a  large  proportion  of  school 
children. 

Forestry  is  beginning  to  attract  attention  as  a  possible  subject  of 
school  instruction.  So  far  the  interest  in  it  is  mainly  as  a  branch  of 
nature  study,  but  its  growing  economic  importance  may  eventually 
result  in  its  extensive  introduction  into  courses  of  study.  Technical 
forestry  can  not  be  taught  in  the  schools  as  part  of  a  general  educa- 
tion, and  it  ought  not  to  be  supposed  that  tree  planting  on  school 
grounds  looks  in  that  direction.  Nevertheless  a  plantation  of  forest 
trees  or  a  wood  lot,  in  connection  with  a  school,  would  give  an  excel- 
lent opportunity  for  study  of  forest  growth  and  management,  and  in 
many  places  it  is  perfectly  feasible.     (Fig.  i.) 


But  there  is  another  side  to  the  educational  value  of  tree  piantir 
which  is  of  first  importance.  It  is  money  well  spent  to  make  t 
schoolhouse  and  everything  about  it  attractive  and  beautiful.  Ht 
is  one  of  the  centers  of  the  life  of  the  community,  the  one  in  which 
gathered  its  most  impressionable  element.    The  school  is  support 
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at  public  expense  in  order  to  make  good  American  citizens.  It  ai 
at  securing  the  fiighest  possible  development  of  mind  and  charact 
Every  element  of  order,  neatness,  and  beauty,  every  broadening  inf 
ence,  every  appeal  to  the  finer  nature  of  the  child  means  better  a, 
and  women  and  a  more  thrifty,  prosperous,  and  attractive  communi 


Americans  are  justly  proud  of  their  school  system,  and  should  be 
willing  to  support  the  schools  not  only  with  money  but  with  time 
and  labor. 

ABBOE  DAT  ASB  SCHOOL-OBOTTin)  PLAirriHO. 

The  neglected  condition  of  the  school  ground  has  not  remained 
without  notice  or  without  some  effort  toward  improvement.  The 
sentiment  in  favor  of  school-ground  comfort  and  adornment  has 
gradually  increased  for  the  last  thirty  years,  and  has  been  greatly 
aided  by  the  establishment  of  an  annual  Arbor  Day  for  tree  plant- 
ing. Arbor  Day  was  proposed  by  Hon.  J.  Sterling  Morton,  ex-Sec- 
retary of  Agriculture,  and  was  first  observed  in  Nebraska,  where  it 
was  oflGicially  recognized  in  1872.  It  was  first  associated  with  school- 
ground  planting  in  Cincinnati,  in  1882,  in  connection  with  a  meeting 
of  the  ^Vmerican  Forestry  Association.  Since  then  it  has  been  best 
known  by  its  observance  in  the  schools.  All  the  States  have  followed 
the  example  of  Nebraska  in  establishing  Arbor  Day,  and  the  move- 
ment has  now  spread  into  many  foreign  countries.  Great  Britain, 
France,  Spain,  Japan,  and  New  Zealand  all  celebrate  their  Arbor 
Davs. 

Method  of  Celebrating  Arbor  Day. — ^The  governor  of  each  State 
annually  appoints  Arbor  Day  at  the  proper  season  for  planting. 
This  day  is  celebrated  in  the  schools  by  public  exercises  appropriate 
to  tree  planting,  with  essays,  songs,  and  recitations  by  the  pupils,  and 
addresses  by  visitors.  In  connection  with  the  exercises  there  is 
ordinarily  more  or  less  tree  planting.  Great  care  is  taken  to  make 
the  planting  ceremonies  impressive  by  letting  the  children  take  part, 
and  by  planting  trees  commemorative  of  noted  persons  or  events. 
Much  more  attention  is  given  to  these  matters  than  to  having  the 
trees  in  the  best  condition  and  to  planting  them  just  right. 

As  might  have  been  expected,  the  results  upon  the  school  grounds 
have  not  been  marked.  Too  often  the  work  has  been  impulsive  and 
the  interest  transient.  Trees  planted  with  ceremonious  dignity  in 
xVpril  have  died  of  neglect  before  September,  and  those  that  survived 
liave  been  left  to  fight  unaided  their  battles  for  existence.  So  little 
attention  has  been  paid  to  the  choice  of  trees  and  to  the  methods  of 
planting  that  those  entirely  unfit  for  the  situation  have  often  been 
used,  and  have  been  planted  in  places  where  they  could  not  receive 
protection  while  young,  or  serve  any  useful  purpose  when  grown. 
Arbor  Day  has  often  come  On  dry,  windy  days,  or  clear  out  of  season 
for  planting.  Furthermore,  the  planting  has  been  on  too  small  a 
scale  to  be  of  great  benefit.  Where  an  acre  of  trees  in  a  solid  block  is 
needed,  only  half  a  dozen  specimens  have  been  planted.  After  all 
that  has  been  done,  the  school  grounds  are  still  largely  unimproved. 
ia4 
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The  educational  results  of  Arbor  Day  endeavors,  however,  have 
been  extensive  and  beneficial.  Even  though  the  celebrations  have 
been  largely  exhibitions  of  sentiment  and  the  planting  almost  wholly 
unsuccessful,  yet  pupils,  teachers,  and  parents  have  learned  much 
about  trees  as  useful,  living  things,  and  about  forests  as  great  sources 
of  national  wealth  to  be  protected  and  perpetually  maintained.  The 
smallness  of  the  results  has  itself  drawn  attention  to  the  inadequacy 
of  past  methods.  It  is  due  in  part  to  lessons  learned  in  Arbor  Day 
planting  that  we  are  now  ready  to  begin  work  with  a  better  under- 
standing of  what  is  to  be  done. 

Heeessity  for  Better  Methods. — ^The  need  of  the  school  grounds  is  for 
plantations  of  hardy  trees,  cared  for  by  such  methods  as  will  keep 
them  constantly  thrifty.  The  trees  should  be  selected  and  planted 
in  the  most  careful  manner.  They  should  be  properly  placed,  and 
in  sufficient  number.  To  plant  in  this  way  requires  a  great  deal  of 
attention  to  details.  It  may  be  the  work  of  several  days.  The 
perishable  nature  of  trees  also  makes  it  extremely  important  to  plant 
them  when  the  weather  conditions  are  just  right  Dry,  windy 
weather  may  cause  several  days'  delay  in  the  planting.  It  is  there- 
fore impracticable  to  depend  wholly  on  a  specified  day  for  the  work. 
Let  the  trees  be  planted  at  the  right  time;  then,  if  public  exercises 
are  planned,  they  may  be  held  on  an  appointed  day  after  the  plant- 
ing is  completed. 

Many  difficulties  at  present  encountered  may  be  overcome  by  pla- 
cing the  direction  of  the  planting  in  the  hands  of  some  person  who 
understands  fully  its  purpose.  The  pupils  should  assist  in  the  work 
because  it  is  for  their  own  school  groimd,  but  on  account  of  their  lack 
of  experience  they  should  work  under  competent  supervision. 

PEELIMINABY  AEBANOEMENTS  FOE  PLANTING. 

A  movement  to  improve  the  school  ground  is  likely  to  encounter 
many  obstacles.  The  first,  and  perhaps  the  most  serious,  is  public 
indifference.  Then  there  are  the  difficulties  of  getting  started  on  the 
right  planting  plan,  of  finding  methods  to  carry  it  out,  and  of  having 
the  planted  trees  properly  cared  for  during  both  the  school  year  and 
the  vacation  period.  These  are  formidable  obstacles,  as  many  per- 
sons experienced  in  school-ground  planting  will  testify;  yet  they 
have  been  overcome  in  a  large  number  of  cases,  and  will  continue 
to  be  overcome,  for  every  school  ground  successfully  planted  will 
not  only  induce  other  districts  to  undertake  the  work,  but  will  reveal 
the  methods  by  which  it  may  be  accomplished. 

To  be  of  permanent  value  the  planting  must  be  a  matter  of  concern 
to  the  whole  district.  The  teacher  and  the  school  can  not  accomplish 
the  work  unaided  by  the  parents,  neither  can  the  parents  accomplish 
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it  without  the  aid  of  the  teacher  and  the  schooL  Only  when  all  work 
in  unison  can  the  best  results  be  obtained.  Unfortunately  there  are 
sometimes  persons  in  the  district  who  have  no  interest  in  improvement, 
and  it  may  even  liappen  that  they  control  the  school  board,  while 
those  who  have  an  intelligent  interest  in  the  matter  may  be  few  in 
number,  and  even  the  teacher  may  be  too  deficient  in  knowledge  of 
planting  to  give  valuable  assistance;  but  such  a  situation  as  this  is 
not  hopeless  if  the  few  persons  who  desire  to  make  improvements 
know  how  to  bring  things  about. 

The  Plantii^  Plan. — ^The  first  step  is  to  prepare  a  plan.  This  should 
be  a  detailed  outline  of  the  planting  based  on  a  complete  analysis  of 
the  situation.  It  should  embody  a  map  of  the  grounds,  with  the 
schoolhouse,  outbuildings,  and  place  for  planting  the  trees  accu- 
rately located.  If  the  plan  is  presented  at  a  meeting  in  the  school- 
house,  a  blackboard  drawing  should  be  made  showing  the  school 
ground  and  exactly  what  planting  is  proposed.  In  this  way  its 
advantages  can  be  more  clearly  pointed  out,  and  its  defects,  if  there 
be  any,  will  also  be  pointed  out  and  remedied. 

It  is  scarcely  to  be  expected  that  a  plan  will  be  made  which  will  suit 
all;  so  here,  as  in  other  matters  that  concern  communities,  the  major- 
ity should  rule.  It  is  always  to  be  hoped  that  the  school  board,  the 
teacRer,  and  those  most  active  in  the  improvement  of  the  community 
will  be  in  perfect  accord.  If  points  of  difference  arise  and  are  not 
settled  after  candid  discussion,  they  should  be  referred  to  disinter- 
ested pei-sons  or  dropped  out  of  the  plan  entirely. 

A  District  Policy. — ^While  undue  haste  in  adopting  a  plan  should  be 
carefully  avoided,  it  should  be  remembered  that  many  good  move- 
ments fail  by  not  being  properly  prosecuted.  If  the  district  adopts 
the  policy  of  establishing  and  permanently  maintaining  a  plantation 
of  trees  and  shrubs  on  the  school  ground  for  ornament,  protection, 
and  improvement,  a  great  advance  will  have  been  made;  but  until 
this  has  been  done  there  is  no  guaranty  of  lasting  results.  It  is  easy 
to  arouse  the  tree-planting  spirit  in  the  school,  but  unless  this  interest 
has  the  support  of  the  district  it  is  likely  to  wane  and  languish.  The 
teacher  can  not  take  the  responsibility,  for  his  tenure  of  office  is  liable 
to  be  short.  Both  teacher  and  school  must  be  among  the  chief 
agencies  in  carrying  out  the  work,  but  only  according  to  the  general 
plan,  judiciously  directed  by  the  district  authorities.  The  appropri- 
ate celebration  of  Arbor  Day  as  a  part  of  the  plan  will  aid  greatly  in 
the  promotion  of  education  and  sentiment  in  tree  planting. 

As  soon  as  a  policy  of  planting  is  adopted,  some  experienced  person 
should  be  appointed  to  superintend  the  preparation  of  the  ground,  the 
procuring  of  the  trees,  the  planting,  and  the  subsequent  cultivation. 
Such  services  must  usually  be  paid  for, but  they  are  well  worth  the  cost. 
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WX&T  FL&HTINQ  TO  DO. 

There  should  be  both  purpose  and  method  in  school-ground  p 
ing.  The  trees  must  be  so  arranged  as  best  to  serve  hcAh  for  pr 
tioii  and  for  ornament.  At  the  same  time,  to  grow  well  they  mu 
adapted  to  the  soil.  On  a  small  ground  but  little  planting  is  poss 
a  group  of  trees  or  shrubs  placed  where  they  will  look  well  or 
some  unsi^tly  feature  of  the  schoolhouse  or  ground  is  sufficient, 
in  the  country  there  is  usually  an  acre  or  two  of  grounds, 
schoolhouse  is  nearly  always  in  the  middle,  and  the  playground: 
usually  about  halfway  between  the  building  and  the  outer  bount 


Fio.  G. — A  HulUblc  belt  tor  tbe  rear  of  a  Bcbool  grouad. 

This  arrangement  leaves  open  the  outer  portions  of  the  gr< 
where  the  greater  part  of  the  planting  is  needed. 

By  so  planting,  the  schoolhouse  will  be  protected  on  all  sides 
the  wind,  while  in  summer  shade  will  be  provided  near  all  por 
of  the  open  playground ;  at  the  same  time  inclosing  the  ground  w 
border  of  trees  will  give  a  pleasing  ornamental  effect.  Instea 
being  continuous  around  the  ground,  the  border  should  be  brokt 
places  to  preserve  attractive  views  of  the  exterior  landscape. 

The  general  directions  here  given  may  be  helpful  in  affording 
gestions,  but  without  modification  will  seldom  be  fully  adapte 
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particular  cases.  The  general  condition  and  size  of  the  grounds, 
direction  of  prevailing  winds,  slope,  and  surroundings  should  col- 
lectively determine  the  character  of  the  planting. 

A  Bear  Belt. — In  many  cases  the  first  necessity  is  to  plant  a  belt  of 
trees  across  the  rear  of  the  lot.  If  the  ground  is  large,  this  may  be 
several  rods  wide  and  cover  an  acre  or  more.  Possibly  it  may  be 
extended  around  the  outbuildings  so  as  to  hide  them  from  view. 
Solid  planting  should  be  the  rule.  But  it  often  happens  that  the 
rear  views  from  a  schoolhouse  are  quite  as  attractive  as  those  toward 
the  front.  In  that  case  the  planting  must  be  planned  so  as  to  pre- 
serve them,  while  hiding  the  unattractive  features  and  giving  the 
necessary  protection  to  the  ground  and  building.  Fig.  5  shows  a 
good  belt  of  trees  for  the  rear  of  a  school  ground,  w^here  solid  planting 
is  desirable. 

Other  Planting. — ^After  the  rear  belt,  the  side  planting  is  of  the  most 
importance.  Here  again  the  trees  should  be  in  belts.  To  allow  room 
for  a  playground,  it  may  be  necessary  to  make  the  side  belts  narrower 
than  that  in  the  rear.  Openings  in  them  for  walks  or  views  of  the 
exterior  landscape  may  also  be  desirable,  but  these  need  not  affect  the 
general  plan. 

A  formal  arrangement  with  the  trees  in  straight  rows  along  the 
sides  of  the  lot  will  in  many  instances  be  appropriate  and  satis- 
factory. It  gives  opportunity  for  cultivation,  and  is  both  simple  and 
attractive.  On  large  grounds  a  better  effect  will  often  be  produced 
bv  spacing  the  trees  irregularly.  Some  attention  will  be  required  to 
leave  passages  open  for  cultivation  without  the  trees  appearing  to 
stand  in  rows.  The  appearance  of  the  entire  ground  will  be  im- 
proved by  varying  the  width  of  the  belts  so  that  they  will  project 
into  the  interior  open  space  in  some  places,  and  in  others  retreat 
almost  to  the  boundary  of  the  ground. 

The  front  ground  in  most  cases  should  not  be  solidly  planted.  If 
it  is  necessary  to  hide  objectionable  buildings  and  other  objects  on 
the  front  and  sides  or  to  prevent  the  trespassing  of  stock,  either  a 
hedge  or  an  irregular  belt  of  shrubbery  may  be  made  to  serve  the 
purpose.  Two  or  three  groups  may  be  introduced  where  they  will  not 
interfere  with  the  playgroimd  or  obscure  attractive  views.  Fig.  G 
shows  an  entire  front  yard  shaded  by  trees  planted  in  regular  rows. 
This  is  a  very  poor  arrangement,  for  it  shuts  off  the  view  and  robs 
the  children  of  their  playgroimd. 

Where  several  kinds  of  trees  are  used  in  the  belts,  they  should  be 
mixed  by  groups  and  not  by  single  trees.  Here  will  be  a  group  of 
vase-like  elms,  there  a  group  of  sturdy  oaks,  yonder  one  of  pines. 
Such  grouping  gives  character  to  the  planting  when  seen  near  at 
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hand,  and  variety  at  a  distance,  where  only  tlie  tops  of  the  tret 
viwibie,  outlined  at  different  heights  against  the  skj'. 

A  little  shrubbery  ri^tly  used  gives  a  charming  effect  to  a  s 
yard,  although  many  grounds  are  well  planted  without  it.  It  fin 
place  in  clumps  against  the  belts  of  trees,  in  comers,  and  in  frc 
objects  that  should  not  be  in  view.  Banked  against  the  tall  tre< 
tall-growing  forms  may  be  used,  but  around  objects  to  be  scr 
from  view  the  shrubs  should  be  only  high  enough  to  answer  th* 


Fta.  6. — FroDt  STOUDd  bearllr  abaded,  rear  ground  open — «  poor 

jiose.    If  planted  around  the  house  to  hide  a  rough  foundation 
only  low-growing  forms  should  be  chosen. 

sums  OF  TREES  TO  PIMTT. 

Persons  unskilled  in  planting  are  apt  to  choose  inappropriate 
Fancy  leads  them  to  use  odd  kinds  and  to  form  grotesque  com 
tions  which  fulfil)  none  of  the  purposes  of  planting.  Besides,  tt 
of  such  trees  is  likely  to  be  very  costly  on  account  of  the  high  j 
charged  for  them  and  the  labor  required  to  make  them  grow.  J 
nately,  the  best  trees  for  planting  are  easily  obtained,  because 
are  usually  those  common  in  the  locality. 

Haidy  Trees. — The  first  rule  to  lay  down  is  to  plant  only  the 
thftt  are  known  to  be  hardy.  A  school-ground  plautAtiou  is  no 
for  esperimeut.    Naturally  the  trees  wilt  have  to  endure  greater 
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ships  than  those  of  a  private  plantation ;  they  will  be  likely  to  have 
less  cultivation  and  be  subject  to  more  abuse.  No  matter  how  strict 
the  rules,  the  soil  about  them  will  be  more  or  less  trampled,  and  twigs 
will  sometimes  be  broken  from  their  tops.  Any  tree  that  can  not 
endure  moderate  abuse  of  this  kind  should  not  be  given  a  place  on  the 
school  ground. 

On  account  of  difference  in  the  soil,  a  tree  that  thrives  in  one  place 
in  a  locality  may  not  thrive  in  another  place.  Sandy  soils  and  clay 
soils  are  often  found  near  together,  and  trees  that  grow  thriftily  in 
sandy  soil  may  have  a  hard  struggle  to  exist  when  planted  in  clay. 
For  this  reason  both  the  soil  and  the  subsoil  of  the  school  ground 
should  be  carefully  examined,  and  a  list  should  be  made  of  trees  in 
the  neighborhood  that  are  thriving  on  soils  of  the  same  character, 
and  no  other  species  should  be  used.  Much  better  success  may  be  ex- 
pected with  a  soil  and  subsoil  of  a  porous  character  than  with  one 
that  is  tenacious  and  impenetrable.  Yet  a  careful  study  will  show 
numerous  species  adapted  to  each  kind  of  soil. 

Trees  Easily  Obtained. — ^Elms,  oaks,  and  maples  are  to  be  had  almost 
anywhere,  and  are  easily  transplanted.  They  are  as  beautiful  as  any 
trees  to  be  found,  and  are  in  every  way  well  adapted  for  the  school 
grond.  They  grow  on  a  great  variety  of  soils,  and  can  be  easily 
raised  from  seed  if  young  trees  are  not  available.  Every  region  will 
afford  other  valuable  sorts,  such  as  beeches,  chestnuts,  walnuts,  ashes, 
pines,  or  spruces.  From  these  and  such  other  desirable  kinds  as  the 
locality  affords  the  selection  should  be  made. 

Short  and  Long  Lived  Trees. — The  school  ground  being  permanent 
and  the  need  of  trees  continuous,  for  the  most  part  long-lived  trees 
should  be  used.  But  where  the  present  need  of  trees  is  great,  there  is 
another  side  to  the  question.  A  short-lived  tree  grows  quickly,  com- 
ing into  early  usefulness,  and  serves  its  purpose  for  from  twenty-five 
to  fifty  years.  A  long-lived  tree  usually  grows  more  slowly,  but  serves 
its  purpose  for  a  century  or  more.  In  many  cases  it  is  advisable  to  use 
the  two  kinds  in  such  a  way  that  the  long-lived  trees  will  become  use- 
ful about  the  time  the  short-lived  trees  reach  maturity.  The  latter 
can  then  be  removed,  leaving  the  ground  to  the  long-lived  trees.  In 
all  cases  an  ultimate  stand  of  such  trees  as  elms,  oaks,  walnuts,  or 
chestnuts  should  be  the  aim. 

A  Variety  of  Species. — It  may  seem  that  the  number  of  kinds  which 
can  be  used  for  school-ground  planting  is  small,  but  this  is  not  the 
case.  In  almost  all  sections  of  the  country  a  long  list  of  species  fully 
adapted  to  the  purpose  can  be  made  out.  In  selecting  among  these  the 
aim  should  be  to  give  the  plantation  as  much  variety  as  possible, 
since  among  other  purposes  it  is  to  serve  that  of  instruction. 
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OBTADnirO  THE  TBEES. 

Forest  Seedlings. — In  many  places  trees  can  be  obtained  from  the 
neighboring  forest,  from  the  banks  of  streams,  from  plantations,  or 
even  from  open  fields.  If  they  have  had  normal  conditions  of  growth 
and  are  taken  at  the  right  time,  they  are  almost  as  valuable  for  plant- 
ing as  nursery-grown  seedlings.  Pine,  spruce,  and  cedar  are  to  l)e 
collected  in  unlimited  numbers  in  many  forests,  and  frequently  ash, 
maple,  and  elm  are  almost  as  abundant.  They  may  be  gathered  either 
in  the  fall  or  spring,  but  unless  they  are  very  carefully  heeled  in  and 
protected  over  winter  the  better  time  is  early  spring.  In  collecting 
forest  seedlings  only  the  small  trees  that  have  grown  in  the  light 
should  be  taken,  as  these  are  more  likely  to  be  young  and  vigorous 
than  those  grown  in  the  shade.  The  collector  should  never  pull  the 
trees  from  the  ground,  but  should  dig  them  carefully  with  a  spade, 
preserving  as  much  of  the  root  as  possible.  As  each  tree  is  dug  it 
should  be  placed  in  a  barrel  containing  water  until  all  are  collected, 
when  they  may  be  heeled  in  together,  as  described  for  stock  purchased 
from  a  nursery  (p.  16).  The  pupils  will  be  eager  to  enter  into  this 
part  of  the  work,  and,  under  the  direction  of  the  teacher  or  superin- 
tendent of  planting,  they  can  do  it  as  well  as  anyone.  It  will  be  a 
pleasure  to  them,  and  the  knowledgef  gained  will  be  valuable. 

Home-Orown  Seedlings. — If  wild  seedlings  can  not  be  collected  and 
it  is  not  convenient  to  buy  the  trees  from  a  nursery,  it  will  be  neces- 
sar}^  to  grow  them  from  the  seed.  This  method  has  the  advantages 
of  being  economical  and  of  supplying  the  stock  exactly  at  the  time 
needed.  It  is  an  easy  matter  to  grow  forest  seedlings,  and  to  one  who 
likes  trees  it  is  a  pleasure.  The  superintendent  of  planting  should 
arrange  to  have  the  seedlings  grown  by  some  reliable  person,  and  it 
will  be  helpful  to  have  the  school  children  assist  in  gathering  and 
planting  the  seeds.  (See  fig.  7.)  If  grown  from  seed,  the  trees  will 
usually  need  to  remain  in  the  nursery  only  one  or  two  years.  Just 
before  time  for  planting  they  should  be  taken  up  and  heeled  in  so 
that  they  will  be  in  readiness  when  wanted. 

Trees  from  a  Nursery. — ^The  most  common  method  of  obtaining 
forest  trees  in  regions  remote  from  the  natural  woodland  is  to  pur- 
chase them  from  a  nursery.  Nearly  all  nurseries  grow  trees  for 
ornamental  planting,  and  a  number  in  the  prairie  States  offer  stock 
for  forest  planting.  Where  large  quantities  are  handled,  the  trees 
are  usually  sold  as  seedlings  when  one  or  two  years  old,  and  arc 
quoted  by  the  hundred  or  thousand,  the  price  for  ordinary  kinds 
ranging  from  $2  to  $7  per  thousand.  Ornamental  trees  are  sold 
at  the  age  of  from  three  to  five  years,  after  having  been  transplanted 
once  or  more.  They  are  sold  by  the  single  tree,  or  in  small  quanti- 
ties, at  prices  ranging  from  10  to  25  cents  each. 
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As  a  role  there  is  little  to  be  gained  by  planting  large  trees.  If 
wJy  a  few  are  to  be  planted  and  the  best  of  care  can  be  given  them, 
tneB  8  or  10  feet  high,  or  even  larger,  may  be  used,  and  are  much 
lees  likely  to  be  injured  after  planting;  but  if  a  number  are  required, 
anally  trees  are  better.  Besides  costing  much  less,  they  are  not 
so  bulky,  and  are  therefore  less  expensive  to  ship,  less  difficult  to 
plant,  and  are  always  transplanted  with  greater  success  than  larger 


Pio.  7. — A  amaU  forect  tree  auraer;. 

ones.    Fig.  8  shows  a  good  size.    This  tree  is  two  years  old  and  86 
inches  high. 

The  trees  should  be  on  hand  as  soon  as  tlie  freezing  is  past  in  the 
spring.  To  insure  delivery  at  the  proper  time,  they  should  be  ordered 
two  or  three  months  beforehand.  It  is  usually  best  to  order  from  a 
nursery  in  the  same  region,  and,  if  possible,  one  which  can  ship  over 
a  single  line  of  railroad.  Every  precaution  should  be  taken  to  pre- 
vent delays  in  shipment  -and  transit,  and  the  Receiver  should  be  ready 
to  care  for  the  stock  when  it  arrives. 


As  soon  as  the  trees  are  received,  they  ^onM  be  unpacked  an 
pared  for  heeling  in  by  placing  the  roots  in  a  thin  mixture  m« 
stirring  together  earth  and  water.  They  should  remain  in  this 
a  trench  is  being  dug,  deep  enough  to  bury  the  roots  and  abou 
of  the  tops.  It  should  extend  east  and  n'est,  with  its  south 
sloping  at  an  angle  of  about  30°  with  the  surface  of  the  groun< 
this  is  placed  a  layer  of  trees,  with  their  tops  leaning  south  anc 
rootfi  and  trunks  covered  and  well  p 
with  fresh  fine  earth  taken  out  on  the 
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Time  and  Manner  of  Planting. — South  of  the  thirty-seventh  parallel, 
fall  planting  is  safe  and  often  advantageous.  North  of  this,  spring 
planting  should  be  the  rule,  as  fall-planted  trees  can  scarcely  develop 
sufficient  roots  to  sustain  themselves  during  the  winter.  The  most 
successful  nurserymen  practice  early  planting  for  deciduous  trees, 
beginning  operations  as  soon  as  the  ground  ceases  freezing.  Ever- 
greens are  not  planted  until  later;  some  even  wait  until  the  young 
growth  is  starting.  If  possible,  planting  should  be  done  on  a  cool, 
cloudy  day.  Unless  the  day  is  very  moist,  the  trees  should  be  carried 
to  the  planting  site  in  a  barrel  half  filled  with  water,  or  a  thin  mix- 
ture of  earth  and  water,  and  lifted  out  only  as  they  are  wanted. 
Even  a  minute's  exposure  to  dry  air  will  injure  the  delicate  roots — 
the  feeders  of  the  tree. 

The  roots  should  be  extended  in  their  natural  positions  and  care- 
fully packed  in  fine  loam  soil.  It  is  a  good  practice  to  work  the  soil 
about  each  root  separately  and  pack  it  solid  with  the  foot.  As  the 
hole  is  filled,  the  earth  should  be  compacted  above  the  roots  and 
around  the  stem,  in  order  to  hold  the  tree  firmly  in  place.  The  last  2 
inches  of  soil  should  be  very  fine,  and  should  lie  perfectly  loose.  It 
will  ser^'e  as  a  mulch  to  retain  the  moisture. 

Trees  should  be  planted  neither  in  very  wet  nor  in  very  dry  soil. 
If  the  soil  is  wet,  it  is  better  to  wait  until  it  is  drier.  On  the  other 
hand,  if  good  cultivation  has  been  maintained  the  year  previous  to 
planting,  the  soil  is  not  likely  to  be  so  dry  that  trees  will  not  start. 
Besides  insuring  a  supply  of  moisture,  such  cultivation  puts  the 
ground  in  good  physical  condition  for  planting. 

With  this  treatment  watering  will  scarcely  ever  be  necessary.  If 
it  is,  the  holes  may  be  dug  a  few  days  beforehand  and  filled  with 
water.  They  should  be  refilled  as  the  water  soaks  away  until  the  soil 
is  fully  moistened.  A  thorough  irrigation,  when  that  is  possible,  is 
still  better.  As  soon  as  the  soil  becomes  somewhat  dry  the  trees 
should  be  planted.  While  it  is  a  common  custom  to  water  at  the 
time  of  planting,  those  who  do  no  watering  are  usually  the  most 
successful.  Even  in  the  semiarid  regions  some  successful  growers 
apply  no  water,  but  keep  up  an  excellent  system  of  cultivation, 
thereby  retaining  the  soil  moisture. 

The  spacing  of  the  trees  is  not  so  important  in  school-ground 
planting  as  in  forest  plantations,  yet  it  is  worth  consideration. 
The  trees  should  not  stand  so  near  together  as  to  produce  long, 
slender  poles;  on  the  contrary,  short,  thick  trunks  are  desirable,  to 
support  large  tops  and  withsdtand  heavy  winds.    From  8  to  12  feet 
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apart  -will  be  suitable  spacing  distance.  Where  large  blocks  : 
be  planted  the  trees  maj-  be  closer,  but  it  is  scarcely  ever  deE 
to  plant  them  closer  than  6  by  6  feet. 

WHY  TBEES  DIE  IH  TBiASSPIANTISQ. 

To  many  persons  it  is  a  mystery  why  trees  die  after  being 
planted.  They  do  not  die  without  cause,  however,  and  whe 
begins  to  wither  something  is  wrong.  Oftentimes  the  result  is 
be  noticed  until  weeks  after  the  injury;  in  other  cases  it  is  api 
in  a  few  days.  After  the  injury  has  been  done  it  can  be  ove 
only  by  the  subsequent  growth  of  the  tree.  All  the  assistanc 
can  be  ^ven  is  to  make  the  surroundings  of  the  tree  favorab 
growth.  The  following  are  some  of  the  causes  of  death  among 
planted  trees: 

Loss  of  Boots. — The  loss  of  the  principal  part  of  its  root  s 
when  the  tree  is  being  taken  up  is  a  great  shock  to  its  vitalit; 
frequently  causes  its  death.     A  very  large  part  of  the  root  m 
cut  off,  for  usually  the  space  surrounding  the  tree  is  filled 
fibrous  rootlets,  myriads  of  which  can  scarcely  be  detected  wi 
naked  eye.     Almost  all  of  these  are  lost,  as  well  as  many  of  the 
roots.     Mr 
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easily  prevented,  and  no  one  who  persists  in  neglectful  practices  can 
hope  to  be  successful. 

Failure  to  Plant  Well. — The  failure  to  pack  the  soil  tightly  about 
the  roots  is  a  common  error  in  planting.  It  causes  injury  in  two 
ways:  It  leaves  the  tree  unstable,  to  be  rocked  to  and  fro  or  even 
blown  down  by  the  wind ;  it  also  prevents  the  first  growth  of  rootlets 
from  absorbing  food.  This  they  can  not  do  unless  good,  fine  soil  is 
firmly  packed  around  them.  Clods  will  not  pack  snugly.  Likewise 
manure  or  litter  of  any  kind  mixed  with  the  soil  may  prevent  firm 
packing.  Anything  that  prevents  the  soil  particles  from  coming  into 
close  contact  with  the  roots  is  sure  to  be  injurious.  Another  error 
is  in  shallow  planting.  This  allows  wind  and  water  to  lay  bare  the 
roots,  and  in  a  short  time  the  tree  dies.  Crowding  the  roots  into  too 
small  a  hole  is  a  similar  difficulty.  Such  errors  are  more  often  due 
ti)  lack  of  experience  and  skill  than  to  haste.  The  unskilled  planter 
will  hardly  plant  well,  however  slowly  he  may  go. 

Wet  Soil. — Trees  are  often  injured  by  being  planted  in  wet  soil. 
\Vhetlier  the  excessive  moisture  is  a  permanent  or  a  temporary  con- 
dition is  likely  to  make  little  difference  in  the  results.  If  it  is  perma- 
nent the  water  prevents  the  air  "from  reaching  the  roots,  while  if  it  is 
only  temporary  the  trampling  of  the  soil  over  them  causes  it  to  stick 
together  so  that  on  dr3'ing  it  becomes  baked,  leaving  them  impacted 
in  a  hard  lump  of  earth  which  excludes  the  air.  Excessive  air  cur- 
rents in  the  soil  are  injurious  by  drying  the  roots,  but  a  constant  per- 
meation of  the  soil  by  the  air  is  necessary  to  supply  oxygen.  This 
process  is  precluded  by  either  the  saturation  or  the  baking  of  the  soil. 
Undrained  pockets  occur  here  and  there  even  in  well-drained  fields, 
and  are  always  difficult  to  deal  with  in  tree  growing. 

Drying  Ont  of  the  Soil. — Another  cause  of  death  is  the  drying  out  of 
the  soil.  Summer  droughts  are  not  unknown  in  any  part  of  the 
country,  and  are  very  frequent  in  parts  of  the  Mississippi  Valley  and 
on  the  Plains.  Occasionally  they  are  so  intense  and  long  continued 
that  it  is  difficult  to  make  recently  transplanted  trees  survive,  even 
when  carefully  planted  and  cultivated.  In  such  a  time,  those  which 
are  poorly  planted  and  cultivated  arc  almost  sure  to  die.  Frequently, 
too,  weeds  and  grass  grow  up  in  the  plantation  and  draw  off  the 
moisture,  thereby  greatly  diminishing  the  supply  for  the  young  trees. 
On  a  school  ground  there  is  likelihood  of  the  trees  being  injured  by 
the  trampling  of  the  soil.  The  pupils  will  naturally  wish  to  play 
among  them,  and  imless  they  are  restrained  the  soil  will  soon  become 
compacted.  It  then  dries  out  very  quickly,  and  in  time  of  drought 
the  trees  are  sure  to  suffer,  and  may  be  killed. 
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CidtiTation. — Important  as  the  process  of  planting  is,  one  can  never 
be  certain  that  a  tree  planted  with  the  greatest  care  will  live  and  reach 
maturity.  Much  depends  upon  the  after-treatment.  In  many  parts 
of  the  country  cultivation  is  absolutely  essential,  and  nearly  every- 
where a  tree  will  thrive  better  and  grow  faster  during  its  early  years 
with  cultivation  than  without  it.  The  purposes  of  cultivation  are 
mainly  to  protect  young  trees  from  the  encroachment  of  weeds  and 
grass,  to  keep  the  soil  in  good  physical  condition,  and  to  retain  the 
moisture.  Good  cultivation  is  that  which  serves  these  purposes  with- 
out injuring  the  trees.  It  does  not  necessarily  include  deep  tillage. 
In  fact,  deep  tillage  may  be  positively  injurious  by  breaking  off  the 
feeding  roots,  and  is  usually  not  necessary  to  loosen  the  soil.  Very 
few  soils  are  too  hard  for  tree  roots  to  penetrate  if  moisture  is  plenti- 
ful. The  best  way  to  retain  moisture  is  by  frequently  stirring  the 
soil  to  a  depth  of  2  or  3  inches.  The  longer  cultivation  is  continued, 
the  better  will  be  the  effect  upon  the  trees.  It  should  not  cease  in 
any  case  until  they  are  well  established  and  prepared  to  thrive  with- 
out further  attention. 

Scattering  or  isolated  trees  can  not  usually  be  cultivated  except  by 
occasionally  spading  up  the  earth  within  a  circle  of  a  few  feet 
around  theni.  This  is  necessary  in  order  to  keep  the  grass  and  weeds 
from  crowding  them  and  retarding  their  growth. 

The  difficulty  of  tilling  a  school-ground  plantation  will  come  dur- 
ing the  vacation  period.  That  is  the  busy  time  of  the  year,  when 
crops  must  be  tilled  and  harvests  reaped.  Unless  the  person  in 
charge  is  very  watchful  the  plantation  is  sure  to  suffer. 

Increasing  the  Moisture  Snpply. — Although  artificial  watering  is 
not  recommended,  it  is  necessary  to  keep  the  soil  of  the  plantation 
moderately  moist.  Sometimes  a  great  deal  of  moisture  can  be  added 
by  conducting  to  the  plantation  the  water  that  drains  from  adjacent 
slopes.  A  small  trench  made  to  correspond  with  the  contour  lines 
of  a  hill  or  slope  will  often  gather  almost  all  the  surface-drainage 
water.  In  the  Northwest  trees  planted  as  snowbreaks  a  few  rods 
from  the  north  and  west  sides  of  the  plantation  will  cause  the  drifts 
of  snow  to  form  just  outside  of  the  plantation.  The  trees  will  thus 
be  saved  from  breakage,  and  a  helpful  supply  of  moisture  will  be 
added  at  the  edge  of  the  plantation. 

Pmning. — Within  a  few  years  after  planting  some  pruning  will  be 
necessary  to  remove  the  broken  and  useless  branches  and  correct  any 
tendency  toward  crookedness.  Much  pruning  should  be  done  while 
the  trees  are  young,  because  the  wounds  made  then  are  small  and  will 
quickly  heal.  Also  very  much  less  labor  will  be  required  to  prune 
at  this  time  than  later,  because  the  branches  which  can  be  removed 
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with  a  knife  or  pruning  shears  on  a  two-year-<dd  tree  will  have  to  be 
removed  with  an  ax  or  saw  a  few  years  later.  The  plantation  should 
be  pruned  about  every  third  year,  but  if  careful  attention  is  given  to 
praning  when  it  is  yoiuig,  very  little  later  work  will  be  required. 
The  best  season  is  late  fall  or  very  early  spring.  Good  pruning 
requires  care  and  skill.    The  best  work  is  done  with  pruning  knife, 

pruning  shears,  and  saw.    The  branches  should  be  cut  off  close  to  the 

trunk,  leaving  no  projecting  stub  or  shoulder.    The  brush  should  be 

taken  out  of  the  plantation  and  burned  as  soon  as  dry. 
Protection  of  Trees  from  Injury. — 

The    responsibility    will    devolve 

upon    the   teacher  to   inculcate    a 

spirit  of  respect  on  the  part  of  the 

pupils  for  the  plantation.     The  best 

way  to  do  this  is  to  make  them  feel 

a  responsibility  for  its  success.    If 

they   feel    a  personal  pride  in  it, 

there  is  little  danger  of  their  giving 

the  trees  rough  usage  by  bending  or 

breaking  them. 

In  some  rural  districts  where 
danger  of  injury  from  trespassing 
stock  is  not  overcome  by  an  orna- 
mental hedge  or  by  the  grouping  of 
shrubbery,  as  mentioned  in  connec- 
tion with  the  planting,  the  grounds 
should  be  inclosed  by  a  fence.  A 
neat  paling  or  a  fence  of  woven 
wire  will  answer  the  purpose. 

STUDIES  FOB  THE  TEACHER 
AND  SCHOOL. 

A  thrifty  plantation  of  trees  or  a 
woodland  lot  presents  a  field  for 
varied  and  important  observation,      ^Z^^^X^Tl^^  ■Xl'^r'' 
which  the  teacher  experienced  in 

presenting  topics  of  nature  study  will  know  how  to  appreciate.  No- 
where can  better  illustrations  be  found  of  the  operation  of  many  im- 
portant biological  laws,  and  the  lessons  learned  here  are  sure  to  be 
remembered,  because,  once  grasped,  other  examples  of  the  same  phe- 
nomena are  certain  to  be  constantly  presented  to  the  awakened  atten- 
tion of  the  boy  or  girL 

Charaeteristies  of  Trees. — ^Naturally  one  of  the  first  lessons  in  this 
lorest  work  will  be  to  study  the  different  kinds  of  trees,  and  to  learn 
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the  characteristics  which  separate  them  into  groups;  for  exa 
the  points  of  difference  between  conifers  and  broadleaf  trees,  bei 
oalis  and  maples,  and  even  between  one  kind  of  maple  and  anoth 
Prominent  among  the  distinguishing  characters  of  trees  are 
twigs,  buds,  leaves,  flowers,  and  seeds.  Great  variation  wi 
found,  variation  not  only  in  trees  of  different  kinds  but  in  the 
tree  at  different  seasons.  The  summer  and  winter  conditions  of 
and  buds  of  deciduous  trees  are  so  different  that  one  can  set 
identify  a  tree  in  winter  from  a  knowledge  of  its  summer  appeal 
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only  the  surface  Boil,  but  also  that  part  which  lies  hidden  belo' 

subsoil,  should  be  examined,  for  both  have  great  influence 

the  growth  of  a  tree.   Most  trees  send  their  roots  deep  into  the  gi 

and  if  their  course  is  retarded  by  a  tenacious  layer  of  clay  or  a 

permeable  layer  of  stone,  the  tree  will  not  attain  its  fiiU  growt 

development    Then,  it  will  be  found  that  one  kind  of  tree  thri' 

sandy   soil,   and    another   kind    on 

soil;  that  one  flourishes  on  a  sum 

posure,    while    another   does   best 

shaded  northern  slope ;  here  is  a  tre 

grows  well  only  where  the  soil  is 

porous,  and  fertile;  there  is  one  that 

satisfied   on   the   poorest  gravelly 

Inflaenoe  of  Trees  TTpon  Soil. — ' 
the  soil  has  a  great  influence  upon 
it  is  also  true  that  trees  hare  a  gre 
fluence  upon  the  soil.  Selecting  a 
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a  li^e  d^ree,  ite  porosity  and  fertility.    A  dense  cover  of  trees  will 
in  time  transform  the  poorest  soil  into  a  fertile  one. 


Oenn  I  nation   bad 


Influence  of  Trees  upon  One  Aaother.— Trees  are  often  dependent  on 
one  another  in  their  germination  and  growth.    In  fig.  15  young  Whit© 


Fio.  14. — OemlnaUog  ftcorna  In  «trly  aprliig. 
Pine  seedlings  are  coming  up  under  the  sheltering  branches  of  a 
Chestnut.    It  gives  them  an  increased  supply  of  moisture  and  partial 
shade,  and  nowhere  else  near  by  have  they  come  up  in  such  abundance. 


Such  is  frequently  the  case  in  the  forest.  The  tender  seedlinj 
the  protection  afforded  hj  the  older  trees.  There  <s,  howeve] 
phase  of  this  interesting  matter.  Within  a  few  years  tl 
seedlings  reach  the  stage  where  they  require  the  sun^ne  fn 
they  needed  protection  when  young.  Then  the  same  ovt 
trees  that  sheltered  them  in  their  infancy  become  a  menace 
In  many  cases  they  grow  a  few  years  and  die.  Now  and 
finds  a  gap  among  the  tree  tops  and  grows  tip  to  occupy  it, 
itself  a  dominant  tree  in  the  forest. 


Fro.  IS. — White  Floe  aader  tbe  protection  of  CbeatouL 

The  density  of  trees  greatly  affects  their  growth.  Th< 
tree  grows  with  a  short  trunk  and  spreading  top,  while  the 
one  produces  a  long,  slender  trunk  and  narrow  top.  The  dif 
form  is  caused  by  tbe  effort  of  the  tree  to  present  its  great4 
of  leaf  surface  to  tbe  sunlight.  Where  it  stands  alone,  this 
plished  by  the  top  assuming  a  spreading  or  rounded  form,  I 
it  is  crowded  by  others  and  shaded  on  all  sides,  it  can  reacb 
light  only  by  pushing  upward  and  overtopping  its  rivals 
there  is  a  continual  struggle  among  crowded  young  trees 
upward  growth,  and  as  they  grow  their  lower  branches  beet 
and  more  densely  shaded  until  they  die.    Decay  follows, 


thty  drop  off,  leaving  the  trunk  clear  of  branches.  Pig.  16  shows  the 
extreme  form  of  an  isolated  tree,  while  fig.  17  shows  the  slender 
apright  growth  of  a  tree  grown  in  a  forest.     Each  form  has  its  value 

and  nse — the  spreading  tree  for  shade  and  ornament,  and   the 

straight,  unbranched  tree  for  lumber. 
Books  and  Trees. — For  the  most 

part,  a  knowledge  of  trees  can  best 

b*  obtained  from  the  trees  them- 

wlves.   There  are  some  things,  how- 
ever, that  can  be  more  easily  and 

rapidly  learned  frran  books:  First, 

we  can  learn  best  from  books  the 

important    things   to   look   for,   or 

nhat  to  study;  second,  many  inac- 
cessible kinds  must  be  studied  from 

books  or  not  at  all ;  third,  there  are  p,^  ^^_^^  ^^^^  ^^  ^^^  ^^^ 

some  things  about  trees  that  can 

be  more  readily  learned  from  books  than  from  experiment,  such  as 

how  to  handle,  transplant,  and  cultivate  them. 
Knowledge  will  be  gained  much  more  quickly,  and  will  be  more 

comprehensive  and  much  less  likely  to  include  erroneous  notions,  if 
obtained  not  alone  from  the  natural 
objects,  but  in  part  from  the  best 
works  on  the  subject.  So,  in  silvi- 
cultural  studies,  that  teaching  will 
be  most  valuable  that  leads  the 
pupil  into  both  original  investiga- 
tion and  the  study  of  books. 

FACTS  ABOUT  TKEES. 

life  Frocessei. — Trees  ai-e  living 
things   with   vital   functions   and 
parts.   They  have  systems  of  diges- 
tion, assimilation,  and  respiration, 
with  specialized  organs  for  carr)'- 
ing  on  the  various  proces-ses,  much 
the   same   as   animals.     In   corre- 
Fic.  17.— MBpie  Brown  In  the  forest.        spondence  with  most  of  the  vege- 
table kingdom,  their  leaves  have  the  power  under  the  action  of  sun- 
light to  absorb  carbonic-acid  gas  from  the  air,  to  break  it  up,  and, 
with  the  carbon  obtained  and  water,  to  form  starch.     The  oxygen  is 
returned  to  the  air  unused.    The  water  comes  directly  from  the  soil 
through  the  roots  and  stems,  and  carries  in  solution  mineral  com- 
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yield  resin  and  turpentine ;  the  oak,  tannin ;  the  maple,  sugar.  Thus 
(tch  tree  preserves  perfectly  its  identity  in  external  form  and  internal 
^Iructupe  and  composition. 

Beprodvction. — ^A  tree  reproduces  either  by  seeds  or  buds.  In 
nature,  reproduction  by  seeds  is  more  common,  although  reproduc- 
tion by  buds  is  quite  as  regular  as  by  seeds  in  some  species.  The 
tendency  of  the  locust  to  sprout  from  the  roots  and  of  oaks  to  renew 
jrrowth  from  the  stump  are  examples  of  bud  reproduction.  The  for- 
ester in  handling  woodlands  depends  upon  both  methods.  Such  trees 
as  reproduce  only  by  seeds  he  keeps  by  leaving  seed  trees  distrib- 
uted over  the  land  when  the  crop  of  timber  is  cut.  Those  that  repro- 
duce from  buds  renew  their  growth  from  the  stumps  of  the  cut  trees. 
Xot  only  does  bud  reproduction  take  place  when  the  buds  are  attached 
to  the  parent  tree,  but  also  when  they  are  separated  from  it.  A  tree 
may  be  divided  into  many  parts,  each  part  becoming  a  new  individ- 
ual. This  gives  rise  to  propagation  by  cuttings,  grafts,  and  buds. 
Many  forest  trees  can  be  propagated  by  cuttings,  and  nearly  all  can 
*>e  grafted  and  budded. 

Pood. — In  harmony  with  all  other  living  things,  trees  require  food. 
Their  food  is  composed  of  the  carbon  obtained  from  the  air  and  the 
^^ater  and  mineral  compounds  obtained  from  the  soil.  Carbon,  oxy- 
?^n,  hydrogen,  nitrogen,  magnesium,  calcium,  iron,  sulphur,  phos- 
phorus, potassium,  and  chlorine  are  called  essential  elements  because, 
with  trees  as  with  all  other  plants,  their  presence  is  necessary  to 
thrift.  Other  elements  are  absorbed  when  present  in  the  soil  in  solu- 
ble form,  but  their  absence  causes  the  tree  no  loss  in  vigor.  The  ele- 
ments are  not  absorbed  separately  and  alone,  for  they  rarely  exist  in 
that  condition,  but  are  blended  together  with  one  another  into  com- 
po^inds.  Thus,  in  water  the  plant  obtains  both  hydrogen  and  oxygen. 
Potassium,  nitrogen,  and  oxygen  are  often  united  in  the  form  of 
potassium  nitrate,  a  valuable  plant  food. 

Solubility  of  Flant  Food. — Trees  are  able  to  absorb  the  mineral  com- 
pounds only  as  they  are  in  solution  in  the  water  taken  up  by  the  roots. 
Many  compounds  of  the  soil  which  contain  valuable  food  elements  are 
insoluble  in  soil  water,  and  therefore  unavailable.  Thus,  while  potas- 
'^^um  is  an  essential  element,  it  may  be  in  such  combinations  with 
wuininum,  silicon,  and  other  elements  as  to  be  insoluble  and  useless. 
Chemical  changes  are  slowly  going  on  in  the  soil  by  which  insoluble 
compounds  are  converted  into  soluble  compounds.  Cultivation  and 
fertilization  hasten  such  changes,  and  to  do  this  is  one  of  their  chief 
Purposes. 

ftuantity  of  Food. — ^When  the  food  of  a  tree  is  in  available  form,  the 
Plater  the  supply  the  more  rapid  its  growth.     Fertile  soil  has  an 
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abundance  of  food  materials,  with  the  result  that  a  tree  situated  upon 
it  grows  rapidly.  Sterile  soil  is  deficient  in  food  materials,  conse- 
quently a  tree  situated  upon  it  grows  slowly.  The  same  cause, 
together  with  the  conservation  of  moisture,  explains  the  difference  in 
growth  between  cultiyated  and  uncultivated  trees  upon  the  same  kind 
of  soil.  The  cultivated  tree,  with  its  larger  store  of  food  and  moisture 
and  its  protection  from  the  competition  of  weeds  and  grass,  rapidly 
outstrips  its  less  fortunate  neighbor. 

Essentials  to  Growth. — A  tree  can  grow  only  when  supplied  with  air, 
light,  moisture,  and  heat. 

Air  is  necessary  because  it  supplies  the  oxygen  used  in  the  proems 
of  respiration,  and  holds  the  carbonic-acid  gas  used  by  the  leaves  in 
forming  starch. 

Light  is  essential  that  a  tree  may  carry  on  its  processes  of  digestion. 
So  sensitive  is  a  tree  to  light  that  it  will  change  its  form  and  habit  of 
growth  to  obtain  the  quantity  it  needs.  In  a  thickly  planted  grou]) 
the  trees  on  the  edge  will  bend  outward,  while  those  in  the  interior 
will  grow  tall  and  slender,  the  growth  of  each  hastening  in  the  direc- 
tion of  greatest  light.  In  the  absence  of  light  a  tree  ceases  the  proc- 
esses of  digestion  by  which  its  food  is  prepared  for  use,  and  in  a 
short  time  even  loses  the  organs  concerned  in  its  preparation ;  that  i-. 
the  chlorophyl  bodies  which  give  the  green  color  to  the  leaves. 

The  necessity  of  moisture  is  a  matter  of  common  observation. 
Water  is  one  of  the  chief  agents  in  the  nutrition  of  a  tree,  as 
already  mentioned,  entering  into  its  food  in  large  quantities  and  serv- 
ing as  a  carrier  of  food  materials  from  the  roots  to  the  leaves,  'V^'itIl 
the  diminution  of  its  water  supply  a  tree  lessens  its  growth  and  shed> 
part  or  all  of  its  leaves  in  its  endeavor  to  survive.  If  the  supply 
continues  to  decrease  it  finally  withers  and  dies.  Yet  in  their  de- 
mands for  water  trees  differ  vastly.  Some  can  thrive  only  with  their 
roots  in  constantly  saturated  soil — as,  for  example,  the  Tamarack 
of  the  Northern  and  the  Bald  Cypress  of  the  Southern  States.  There 
is  every  degree  of  variation  between  trees  of  this  character  and  tho^?e 
of  the  desert,  where  the  annual  rainfall  is  limited  to  a  few  inches. 

Every  tree  is  adapted  to  a  certain  range  of  temperature,  depending 
upon  its  power  to  endure  heat  and  cold.  Some,  like  the  palms,  can 
thrive  only  with  a  constantly  high  temperature ;  others,  like  most  of 
the  oaks,  are  adapted  to  alternating  seasons  of  heat  and  cold;  still 
others,  as  some  of  the  birches  and  poplars,  can  endure  extreme  and 
continued  cold,  with  only  a  short  period  each  year  warm  enough  for 
growth.  Such  adaptations  account  for  the  distribution  of  forests 
over  nearly  the  whole  of  the  earth's  surface  not  constantly  covered  by 
ice,  and  also  largely  for  the  character  of  the  forest  in  different  regions. 
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Oradoal  Change. — The  difference  in  fonn  between  two  trees  of  tlie 
same  kind  in  different  localities  has  come  about  through  graduaJ 
divergence  of  characteristics.  To  k  certain  degree  changes  of  this 
kind  can  be  brought  about  in  practice.  When  a  gradual  change  is 
made  in  the  surroundings  of  a  tree  a  corresponding  change  take> 
place  in  the  tree  itself.  Thus  if  stock  of  the  New  England  elm  be 
slowly  moved  westward  through  many  generations,  it  will  gradually 
change  in  form  and  other  characteristics  to  be  like  the  western  tree; 
and  it  must  be  assumed  that  this  change  is  necessary  to  enable  it  to 
live  under  its  new  conditions. 

Sudden  Changes. — Sudden  changes  in  the  surroundings  of  a  tree  fre- 
quently cause  its  death,  because  it  can  not  quickly  change  itself  to 
meet  the  requirements  of  its  new  conditions.     The  New  England  elm 
moved  at  once  to  the  semiarid  West  is  likely  to  die,  because  it  is  not 
adapted  to  the  conditions  of  soil,  light,  heat,  and  moisture  of  that 
region.     In  the  prairie  marshes  of  northern  Indiana  there  are  occa- 
sional knolls  which  once  supported  thrifty  oaks  of  moisture-lovin*j 
kinds.     Now  that  the  marshes  have  been  drained  the  drying  out  uf 
the  soil  has  caused  the  oaks  to  die.     The  change  was  too  sudden. 
Suddenness  and  intensity  of  change  often  account  for  the  failure  of 
trees  to  thrive  when  moved  away  from  the  region  to  which  they  were 
adapted.    This  is  also  why  eastern  trees  so  often  die  when  moved  to 
the  West.     This  is  why  nursery  stock  grown  near  by  can  be  more 
safely  planted  than  that  grown  in  a  distant  I'egion.     It  is  a  practical 
matter  and  should  be  generally  understood. 
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INTBODUCnON. 

Among  the  serious  pests  in  orchards  and  tree  plantations  are  the 
several  native  species  of  rabbits.  These  animals  do  considerable 
damage  to  garden  truck  and  other  farm  crops  also,  especially  on 
l»nds  recently  opened  to  cultivation.  North  American  rabbits 
belong  to  two  general  classes  easily  distinguished  by  their  size  and 
habits. 

The  larger  forms  ^  include  the  arctic  and  varying  hares,  or  snowshoe 
rabbits,  and  the  jack  rabbits,  and  are  found  throughout  nearly  all 
of  Alaska  and  Canada  and  in  all  the  States  tve-st  of  the  Mississippi 
except  Arkansas  and  Louisiana.  East  of  the  Mississippi  they  inhabit 
the  northern  parts  of  Minnesota,  Wisconsin,  and  Michigan,  most  of 
New  York  and  New  England,  and  southward  in  the  Appalachian 
Mountains,  parts  of  Pennsylvania,  Maryland,  and  Virginia. 

The  smaller  forms,^  generally  called  "  cottontail  rabbits,"  occur 
in  every  State,  but  are  absent  from  the  greater  part  of  Maine,  the 
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them  parts  of  New 
sconsin,  and  Minneso 
I  Oregon.  In  recent 
rd  in  the  New  Englai 
I  have  invaded  and  i 
Ontario.  In  habits 
i.  They  live  in  copse 
tng  are  bom  blind,  n 
bits  have  the  eyes  < 
n. 

tabbits  of  both  gene 
I  are  at  times  harmf 
their  size  and  great 
i  are  by  far  the  most 
y  have  been  introdu 
izootics  (diseases  wli 
an  effectual  natura 
bits  are  usually  so  n 
le  again  for  several  j 
Traps  and  other  devi 
not  always  succeed  \i 
led  in  this  bulletin  ' 
i,  but  they  may  sugg 
d  against  the  larger 

HABITS 

Cottontail  rabbits  (I 
i  of  their  habits.  Tl 
rmer  months,  the  lit 
isually  placed  in  a  1: 
tn  fields  or  meadows. 
!d  with  fuT-  which  thi 
bit  takes  no  part  in 
m  as  soon  as  they  an 
rapidly  that  in  spit* 
t  they  are  hunted  fc 
ngh  to  inflict  serious 
ts  of  the  United  Stn 
Cottontail  rabbits  eat 
I  seeds  of  herbaceous 
I  fruits  of  woody  pi; 
culent  foods,  as  you 
ilfa,  and  fallen  ripe 


in  their  selection  of  certain  varieties  of  cultivated 
r  neglect  of  others  of  the  same  species.  Prof.  C.  V. 
tt  in  Oi'egOD  riibbits  ate  Arabian  alfalfa  down  to 
e  they  did  little  or  no  damage  to  other  varieties 
iding  plats.  Prof.  C.  A.  Mooers,  of  the  Tennessee 
periment  Station,  reports  similar  observations  in 
iste  for  soy  beans,  stating  that  they  greatly  relish 
low  variety  and  that  it  is  practically  the  only  one 
their  depredations.  When  favorite  foods  are  absent 
rhatever  is  available.    It  is  during  summer  droughts 


ws  cut  off  ordinary  supplies  that  the  animals  attuck 
ng  trees  or  shrubs. 

PROTECTION  OF  BABBITS. 

its  are  valuable  for  fond  and  afford  excellent  sport 
many  States,  especially  east  cf  tbo  Mississippi 
protected  as  game.  In  fruit-growing  and  tniok- 
farmers  regard  them  with  disfav(H\  and  there  is 
Iry  between  sportsmen  and  fiiriuers  to  have  their 
•eflected  in  game  laws.  Tlio  interests  of  the  two 
iously  differ,  however,  for  when  rabbits  are  closely 
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hunted  losses  from  their  depredations  are  usually  reduced  to  : 
mum.  Still  there  is  danger  that  in  years  favorable  for  tl 
crease  the  animals  may  inSict  serious  injury  to  trees  during 
winters. 

Rabbits  are  protected  {1915)  by  close  seasons  in  States  anc 
inces  as  shown  in  Table  I.  Twenty-eight  States,  Alaska,  a 
Canadian  Provinces  not  mentioned  in  the  table  do  not  prote 
bits  of  any  kind.    In  the  District  of  Columbia  all  shooting 


rui,  2.— Ap[Jle  trw  killed  by  rabbits. 

hibited  except  on  certain  river  marshes.  In  Kentucky  rabbii 
be  taken  with  dug,  trap,  or  snare  at  any  time,  and  the  close  sea; 
phooting  is  evidently  solely  for  the  purpose  of  keeping  gunni 
of  fields  and  woods  during  the  two  months  immediately  pre 
the  open  season  for  quails.  In  Wisconsin  46  counties,  mostly 
southern  half  of  the  State,  have  no  close  season  for  rabbits.  Ii 
fornia  only  cottontails,  or  bush  rabbits,  are  protected. 


of  8uch  natural  enemies,  rabbits,  as  well  as  rats  and  mice,  often  bee 
a  menace  to  valuable  crops.  Indiscriminate  slaughter  of  camivoi 
birds  and  mammals  sboutd  be  suppressed  whenever  rodent  pests 
to  be  controlled. 

HUNTING. 

Hunting  has  been  the  most  important  factor  in  keeping  d' 
the  numbers  of  rabbits  in  America.  In  some  parts  of  the  country 
animals  have  been  so  reduced  in  numbers  by  shooting  that  sports 
have  invoked  legislation  to  prevent  their  extermination.  Shootir 
undoubtedly  the  best  method  for  hunting  this  animal.  Ferretin 
often  impracticable,  since  our  native  rabbits  do  not  habitually 
row ;  besides,  the  use  of  ferrets  is  forbidden  by  law  in  many  St 
that  protect  the  rabbit.  Coursing  with  greyhounds  is  popular  in 
West,  where  the  swifter  jack  rabbits  are  abundant.  Cottontails 
often  chased  with  foxhounds,  but  the  beagle  is  rapidly  taking  pi 
dence  as  a  favorite  for  hunting  these  animals,  the  gun  being  use 
secure  the  game. 

Where  the  country  is  sufficiently  open  for  the  purpose,  the  orj 
ized  hunt,  in  which  everyone  who  owns  a  gun  is  supposed,  to 
part,  is  a  good  means  of  reducing  the  number  of  rabbits.  T 
organized  hunts  are  popular  in  the  West,  where  they  are  also  vai 
in  the  case  of  jack  rabbits,  by  what  is  known  as  the  "rabbit  dri 
A  large  territory  is  surrounded  by  men  and  the  animals  are  dr 
into  a  corral  built  of  wire  netting.  While  a  few  cottontails  are  st 
times  included  in  the  catch,  these  usually  find  refuge  in  open  bun 
or  under  cover  of  rocks  or  brush,  so  that  this  method  is  hardly  ai 
cable  to  them. 

TRAPPING. 

Rabbits  are  easily  trapped  or  snared,  and  while  these  metiiod 
taking  them  are  slow,  they  are  always  feasible  when  cotton 
infest  woodlot,  orchard,  nursery,  field,  or  garden.  Many  are  caugl 
old-fashioned  box  traps  set  with  a  figure-4  trigger  with  cord  attai 
to  hold  up  the  box  lid. 

An  improvement  on  this  familiar  trap,  widely  used  in  the  Mi 
West,  and  often  called  the  Wellhouse '  trap,  is  a  box  21  inches  '. 
and  about  «  inches  high  and  4  inches  wide  (inside  measureme 
made  of  6-inch  fence  boards,  preferably  old  ones.  The  bos  is  cl 
at  the  rear  and  has  a  wire  door  in  front  which  swings  inward  i 
the  top,  a  cleat  at  the  bottom  preventing  its  opening  outward, 
trap  is  set  and  the  wire  door  kept  open  by  a  wire  trigger-rod  hel 
place  by  two  staples  in  the  top  of  the  box.  The  trigger-rod  is 
downward  into  a  loop  or  figure  8  near  the  rear  of  the  trap.    As 

■  After  (he  lato  Mr,  Frpd  Wellhoasp.  of  Top*kB.  Kaos. 


placed  over  the  joints  to  exclude  light     The  upright  tile  slioiild 
be  fitted  with  a  tight  removable  cover — ^Mr.  Walmsley  uses    old 
harrow  disks  for  the  purpose.    The  projecting  end  of  the  small  tile 
is  surrounded  with  rocks,  brush,  or  wood,  so  as  to  make  the  hole  look 
inviting  to  rabbits  (fig.  5) ,  and  that  they  may  appropriate  the  den  as  n 
place  of  concealment  and  shelter.   A  number  of  these  traps  in  various 
places,  and  especially  in  the  vicinity  of  the  orchard,  have  kept  M/*. 
Walmsley's  farm  comparatively  free  of  rabbits.     Rabbits   occupy 
these  tile  traps,  go  in  or  out  at  will,  and  may  be  captured  when  de- 
sired.   Whenever  Mr.  Walmsley  visits  his  traps  he  is  accompanied 
by  a  trained  dog  that  locates  the  trapped  animals.    The  cover  is 
lifted  from  the  upright  tile  and  the  rabbit  captured  by  hand ;  if  it 
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Fig.  5. — A  Walmsley  tile  trap  in  use. 

bolts  from  the  side  opening  it  is  caught  by  the  dog.  A  short  pole 
fitted  with  a  5-inch  wooden  disk  may  be  inserted  in  the  side  opening 
to  prevent  escape. 

These  traps  are  especially  suitable  for  open  lands  and  prairies, 
where  rabbits  can  not  find  many  natural  hiding  places.  Built  on 
waste  land,  they  may  become  a  permanent  part  of  the  farm  equip- 
ment and  will  cost  nothing  for  repairs  from  year  to  year.  Their 
first  cost  may  be  greatly  reduced  by  use  of  second-grade  or  even 
broken  tiles.  If  one  wishes  to  poison  rabbits,  the  baits  may  be 
placed  inside  these  traps  and  domestic  animals  or  birds  will  not  he 
endangered.  The  Walmsley  trap  also  furnishes  an  excellent  meaiii^ 
of  obtaining  rabbits  for  the  table  or  even  for  market  without  darnaif- 
ing  tlu'ui  by  shooting. 


^ 


COTTONTAIL   RABBITS. 

brd  protection  for  an  entire  winter 
ing  are  injurious  to  trees.  Coal  tar,  ] 
under  certain  conditions,  are  dange 
icid  and  other  volatile  substances  a£ 
I,  and  must  be  renewed  too  often  to 
ances,  like  commercial  aloes  and  qusE 

tnising  simple  washes  for  protectii 
those  containing  lime  mixed  with  si 

combinations.  Lime  alone  is  not  si 
ly  where  much  rain  falls.  When 
i  it  has  a  deep  green  color  and  stick 

wash  commonly  used  to  destroy  Sai 
proved  successful  as  a  rabbit  repellei 
,ies  often  makes  it  fail.  The  defects 
ing  salt,  soap,  or  a  cheap  glue  with 

wash  is  still  hot. 

sh  of  starch  and  glycerin,  tried  duri 
ho  by  a  Beld  agent  of  the  Biological 
in  protecting  young  orchards  from 
biy  be  equally  effective  where  cottoi 
h  is  prepared  as  follows: 
ze  of  strychnine  (sulphate)  in  3  qui 
i  pound  of  laundry  starch  in  1  pint 
ito  the  vessel  containing  the  strychnii 
me  until  it  is  clear,  adding  0  ounces  o 
ily.    \\Tien  it  is  cool  enough  apply 

trunks. 

d  starch  adhere  well  and  form  a  thin 
ttacking  the  trees  will  be  quickly  1 
bs  none  of  the  trees  were  damaged 
owth  and  all  the  rabbits  in  the  orcl 
ithod  is  well  worth  trying;  but  ca 
langer  domestic  animals. 

MECHANICAL  CONTRIVANCES. 

;  mechanical  contrivances  for  protect 
ders  of  woven  wire  netting.  Poull 
le  of  No.  20  giilvanized  wire,  will 
lis  18  inches  wide  are  used  for  cotto 
lo  1-foot  lengths.  One  of  the  section 
about  the  trunk  of  each  tree  and  fasti 
g  and  twisting  the  projecting  ends 
5  needed,  but  stakes  or  Kprenders  ni 
rom  pressing  the  wire  against  the  b 
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neither  must  it  be  thought  because  scrubby  red-cedar  trees  find  a 
lodgment  in  the  limestone  outcrop  of  the  Kansas  River  bluffs  that  such 
sites  are  the  best  for  their  growth.  Such  instances  only  prove  the  great 
capability  of  trees  to  endure  adversity,  and  show  that  there  are  few 
waste  places  in  which  they  can  not  grow. 

One  has  only  to  recall  the  general  character  of  the  waste  places  of 
the  farm  to  realize  how  little  can  be  gained  from  cropping  them.  The 
ridge  soils  are  too  thin  to  support  a  growth  of  cereal  crops;  the  swamp 
soils  are  too  wet  for  tillage;  the  cultivation  of  irregular  plats  of  small 
extent  becomes  too  expensive,  by  reason  of  the  difficulties  of  plow- 
ing, seeding,  and  harvesting.  Once  in  trees,  these  difficulties  are 
reduced  to  a  minimum.  The  thin  soils  of  the  ridges  are  protected 
from  the  weather  by  the  tree  crowns,  and  their  decaying  foliage  grad- 
ually increases  the  fertility  of  the  soil. 

Of  the  planting  of  swamp  lands  on  the  farm,  little  need  be  said,  for 
the  reason  that  such  lands,  properly  drained  and  managed,  are  too 
valuable  for  tillage  to  be  used  for  tree  culture.  There  is  deposited  in 
them  not  only  the  decayed  vegetation  by  which  they  have  been  cov- 
ered for  hundreds  of  years,  but  also  much  of  the  fertile  materials 
which  the  descending  waters  have  brought  from  the  higher  levels.  If, 
however,  drainage  is  impossible,  such  land  is  much  better  covered 
with  trees  than  standing  idle.  Throughout  the  irrigated  districts  of 
the  West  many  places  also  are  made  too  wet  for  tillage  by  seepage 
from  the  ditches.  Such  places,  if  properly  underdrained,  may  be  con- 
tinued in  cultivation  without  especial  difficulty,  but  if  for  any  reason 
drainage  can  not  be  accomplished  the  ** seepage  spots"  can  be  profit- 
ably planted  to  trees. 

The  odd  corners  and  fence  rows  of  American  farms  represent  in  the 
SiggregSLte  a  great  quantity  of  unproductive  land,  which  might  be 
planted  to  trees.  Such  limited  areas,  often  composed  of  but  a  few 
square  rods  or  very  narrow  strips,  can  not  be  treated  as  forest,  but 
trees  must  be  grown  on  them  for  special  purposes,  in  which  timber 
production  will  hardly  be  considered. 

The  highways  throughout  the  farming  districts  of  the  United  States 
may  be  bordered  with  trees,  which,  while  giving  shade,  may  be  used 
as  living  fence  posts,  or  may  become  valuable  nut  orchards,  but  in 
any  event  will  afford  protection,  in  winter  and  summer  alike,  to  the 
traveler  and  to  the  adjacent  fields.  In  Minnesota,  Wyoming,  and 
other  Western  States  the  highways  are  at  least  G6  feet  wide,  and  often 
a  hundred.  These  tracts,  separated  only  by  wire  fences  from  the 
cultivated  fields,  are  not  merely  waste  lands,  but,  for  the  most  pail, 
veritable  propagating  beds  for  noxious  weeds,  which  cause  much  loss 
to  the  farmer.  Try  as  .he  may,  he  can  not  protect  his  lands  from 
Russian  thistle,  mustard,  and  the  numerous  other  w^eed  pests  so  long 
as  these  broad  highway's  exist  as  a  seeding  ground  for  them.  If  they 
were  planted  to  trees,  with  a  vigorous  undergrowth  to  protect  the 
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lirashed  from  their  pode  whe 
)ol  place  where  they  will  neit 
1  lose  their  vitality  if  permitti 
?lo86  boxes  or  jars  aad  kept  ( 
soil  is  moist  id  the  fall,  birch  m 

in  the  dry  soil  of  the  plains  t1 

\y  must  be  sown  in  beds  shaded  as  for  conifers,  and  cove 
itly.     The  seed  usually  ripens  in  August  in  the  northen 

should  be  gathered  at  once,  separated,  and  stored  until 

he  sprouting  of  the  seeds  of  other  broad-leafed  trees  of  tli 
forest  flora  is  hastened  by  subjecting  them  to  the  action 
s  is  accomplished  either  by  fall  planting  or  by  mixing  t 
ti  sand  and  placing  them  in  boxes  on  the  north  side  of 
Iding  or  other  protection  from  the  sun,  whence  they  sJ 
ated  as  soon  as  possible  in  the  spring,  or  even,  when  thf 
uffipiently  thawed  out,  in  late  winter.  The  nuts  and  aco 
limply  spread  on  a  well-drained  surface  and  protected  froi 
3,  few  inches  of  leaves  held  down  by  boards;  but  they  i 
ject  to  the  depredations  of  rodents  when  thus  disposed  < 
is  of  fruit  trees,  such  as  cherrj*,  mulberry,  osage  orai 
b  apple,  and  hawthorn,  should  be  separated  from  the 
:eration  and  washing  before  storing.  Cherry  and  niulbei 
m  during  the  summer,  and  as  the  fruit  is  much  relished 
ichfulness  is  necessary  to  get  them.  They  may  be  slight 
ir  washing,  and  then  mixed  with  sand.  Some  seeds,  nota' 
ihe  hawthorns,  are  apt  to  lie  over  two  or  more  years.  G 
I  of  such  refractory  seeds  is  hastened  by  soaking  in  wt 
louely  for  a  week  or  more  before  planting. 
l'"hen  the  soil  is  moist  in  the  fall,  the  seeds  of  all  trees  whi 
ir  midsummer  may  be  planted,  and  thus  the  labor  of  s 
ed.  But  spring  planting  is  usually  more  satisfactory, 
form  conditions  can  lie  better  maintained  where  the  see 
n  properly  stored.  The  soil  is  also  usually  in  the  best  c 
i-eceiving  the  seeds  in  the  spring,  and  lighter  covering  is 
'he  forest-tree  nurserj'  should  be  placed  in  deep,  moist,  well 
n,  and  should  be  thoroughly  cultivated.  Hand  weeding  i 
t,  for  the  tiny  seedlings  of  many  trees  are  very  delicate  and  1 
irons  grasses  will  quickly  choke  tliem  out  if  left  unpi 
lere  a  large  nursery  is  matle,  frequent  use  of  the  harrow 
^ivator  is  most  desirable,  for  it  keeps  a  dust  blanket  on 
i  of  the  soil,  which  prevents  excessive  evaporation  and  int 
it  perfect  soil  conditions  obtainable  through  culture, 
ntion  is  a  requisite  of  successful  nursery  management, 
eedlings  of  box  elder,  silver  maple,  red  maple,  ( 
ist,  Cottonwood,  willow,  and  mulberry  are  rampan 
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more  than  its  own  depth.  Pine,  spruce,  and  Douglas  spruo 
usually  germinates  in  eighteen  to  twenty  duys,  red  cedar  in 
six  months,  and  larch  in  twenty  to  thirty  days.  Shortly  afl 
trees  are  up,  or  at  any  time  during  the  first  summer,  a  disease 
"dampingoff"isliable  to  attack  them.  This  is  a  fungous  growl 
results  in  the  decay  of  the  tiny  seedlings  at  the  ground.  It  ii 
very  destructive.  The  only  remedy  is  to  sow  clean  dry  sand 
the  seedlings  and  withhold  water  for  a  few  days.  I'his  is  not ; 
effective,  but  it  will  usually  cheek  the  disease. 

Tlie  shade  for  the  seed  bed  is  variously  made.  In  the  large 
©ries  it  is  usually  a  shed,  roofed  and  sided  with  laths,  hut  this 
be  too  expensive  for  a  farm  nursery.  Useful  shades  are  nil 
laying  brush  across  supports  or  by  bunches  of  rushes  or  swam] 
similarly  placed,  but  of  course  these  are  more  difficult  to  k 
order.  Where  proper  attention  is  paid  to  ventilation,  an  inexf 
shade  can  be  made  by  tacking  cheap  slieeting  to  a  frame  1 
upon  supports  running  along  the  side  of  the  bed. 

It  may  be  advisable  sometimes  t«  purchase  one  or  two  ye 
seedlings  from  reliable  growers.  They  should  be  planted,  in  i 
beds,  about  3  inches  apart,  in  rows  6  to  12  inches  apart.  It 
necessary  to  keep  them  shaded  one  to  three  years,  according  t 
rate  of  growth.  The  oftener  the  cone-bearing  trees  are  transji 
before  being  set  permanently  the  better,  aa  by  this  process  the ) 
of  librous  roots  close  to  the  collar  is  encouraged.  Especial  car 
be  taken  in  handling  conifers  to  prevent  their  roots  from  drj 
the  least,  as  whenever  the  roots  dry  it  is  almost  Impossible  to 
the  trees  live.  The  seedlings  should  be  packed  in  damp  moss 
nursery,  and  as  soon  as  received  the  roots  should  be  puddled  in 
mud  and  heeled  in  in  a  shaded  place.  The  heeling  in  sliould  b 
fully  done,  tlie  fine  soil  pressing  close  upon  the  roots,  but  not  co 
the  tops.  In  a  shaded  place  the  trees  may  be  left  thus  un 
i-oots  begin  growth.  In  planting  it  is  best  to  carry  the  tree 
bucket,  with  just  enough  water  to  cover  the  roots.  They  sho 
planted  firmly  and  be  well  trampled,  and  a  little  loose  soil  duste 
the  trampled  surface  to  prevent  baking.  No  tree  should  be  set 
deeper  than  it  stood  before,  and  this  is  specially  important  in 
planting  conifers. 

Conifers  are  ready  for  setting  in  plantations  when  from  twt 
years  old.  Larches  can  usually  be  set  when  two  or  three  yea 
the  pines  and  cedars  when  from  three  to  five  years,  and  the  s 
when  from  four  to  six  years. 

NOTES  ON  VARIETIES  AND   METHODS. 

The  Division  of  Forestry  has  frequently  issued  cultui-i'  "r 
the  leading  economic  species  of  American  timber  trees, 
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light-foliaged  species,  and  while  th€ 
theylmve  succeeded  well  iii  the  dr 
the  Dakotas.  They  are  the  naturn 
and  spruces  in  the  Minnesota  and 
to  appear  on  a  great  "  burn  "  (a  reg 
by  fire)  are  quaking  aspen  and  the  1 
and  B.  lenki),  and  in  their  wake,  i 

Throughout  the  West  a  mixtui 
box  elder,  silver  maple,  black  wild 
birch,  and  green  ash  will  be  found 
of  the  sand-hill  region  of  Nebras 
and  black  locust  may  be  added 
the  most  sha<1e  during  youth  an 
at  once  that  several  of  these  kii 
those  here  nametl  have  been  gi-owi 
of  success.  The  box  eldei-  and  s 
gi-own  in  the  ridge  lands  of  the 
they  grow  vigorously,  and  they  wi 

nurses  for  conifers  until  the  latter  are  established.  Black  wil 
while  not  extensively  planted,  has  been  grown  successfully  i 
parts  of  Kansas,  Colorado,  and  South  Dakota — localities  c< 
sufficient  area  to  warrant  its  extensive  use.  It  has  the  furthi 
tage  of  boinji;  a  shatle-enduring  tree  during  youth,  a  i>oint 
importance  in  the  West,  where  comparatively  few  such  sue 
endures  drought  better  than  box  elder  or  silver  maple,  beii 
the  hardiest  species  in  this  regai-d. 

White  elin,  while  a  species  of  the  greatest  hardiness,  is  less 
in  highlandsthan  either  wild  cherry  or  bur  oak,  and  is  princi 
f  ul  in  plantings  on  siioh  lands  in  giving  variety.  Bur  oak  hi 
a  most  useful  species  in  highland  planting,  It  grows  very  si 
ing  the  first  few  yeai-s,  making  but  a  few  inches  inci-easo 
each  year,  and  seemingly  snppresse<l  by  its  neighbors,  but  at  i 
Dakota  Experiment  Station,  in  a  mixture  of  bur  oak,  elm 
elder,  the  best  bur  oaks  now  equal  the  box  elders  in  height,  a 
yeare' growth.  At  the  Kansas  Station  bur  oaks  planted  on  I 
stone  land,  between  rows  of  catalpa  and  black  locust,  have 
much  height  growth",  l>eing  cut  off  every  winter  by  jack  ral 
vigorous  shoots  push  out  eiK-h  spring,  showing  sufficient  rt 
opment  in  spite  of  untoward  conditions.  The  black  wain 
adapted  to  highland  planfinjr  in  the  West. 

In  the  use  of  such  varieties  as  are  named  above,  fully  two 
the  trees  should  be  of  the  dense-foliage  kinds,  an<l  the  r 
should  be  mixed  with  these  so  that  each  of  them  v,-< 
rounded  by  dense  shaders.     They  should  l>e  set  not  moit 
feet  apart,  not  only  l>ecause  they  will  most  quickly  shade 
and  thus  prevent  weed  growth,  when  close  planted,  bi 
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V\'itbin  the  forest  area — that  is,  in 
r  was  OQce  covered  with  forest — dil 
ich  greater  proportion  of  waste  Ian 
found  in  the  prairies  and  plains, 
llsides  60  badly  washed  as  to  be 
stures  in  which  the  impoverished 
B  crop.  In  the  northern  regions  a 
ide  up  of  drift  soils,  of  a  character 
ill  adapted  to  many  kinds  of  tree  } 
e  composed  of  granitic  rock,  whicl 
>n.  These  soils  are  moist  and  in  evi 
is  indicated  by  the  number  of  vari 
individuals  standiug  in  them. 
The  lapid-growtng  tulip  tree,  whie 
mmerce,  succeeds  well  in  the  mois 
^on,  and  should  prove  a  valuable  i 
nse-shading  forms,  such  as  maplei 
ks,  especially  sncli  species  as  tl 
}.  velutina),  bur  (Q.  macrocarpa), 
>.  primts),  will  also  prove  useful, 
e  much  more  rapid  growers  than  is 
und  worthy  of  a  place  Id  a  mixed 
e  oaks  are  best  introduce  sparing! 
from  24  to  50  per  acre  among  oth( 
timate  trees,  not  interfering  serii 
e  remaining  forms,  but  reaching  th. 
ostly  removed.  If  planted  for  its 
nnaged  in  this  way  also,  though  tl 
e  valley  as  compared  with  hillsidt 

ould  succeed  well  on  clay  hillsides,  and  when  well  establi: 
I  treated  profitably  as  coppice. 

Of  slow  growth  during  youth,  the  sugar  maple  {Acer  sac 
a  most  useful  species  in  soils  of  this  character,  both  on  a< 
1  forestal  and  its  economic  value.     It  endures  l^-  ~u.j- 
ees  to  an  nnusual  degree,  and  thus  forms  a  fine  sc' 
owers  as  black  locust,  tulip  tree,  etc.     When  tl 
e  maple  develops  more  rapidly,  and  the  foundat 
gar  orchard  may  thus  be  secured.     The  beech  is 
tnerica,  though  one   of  the  most   available  fori 
tropean  forester.     Like  the  sugar  maple,  it  likes 
id  does  not  sucwed  in  the  prairies;  but  within 
ould  prove  one  of  the  most  useful  shade-endurii 
le  planting,  especially  on  northern  slopes. 
In  all  waste  planting  on  Eastern  farms  the  use 
khI  crop  is  a  more  important  consideration  than  i 
e  incidental   value   of  the   plantation  is  of  eqii 


«       » 


OOD      iCA.nlsuuK.    yjt     rue    u.  d.  ui!.rii.KXAiCinr    ur    AUKi\;uLirun&. 


I-'. ' 


slower  than  where  nursery  plants  are  used.  In  clean  fields  men  unac- 
customed to  the  work  can  easily  set  1,000  trees  per  daj',  while  skilled 
workmen  can  almost  double  this  number. 

Close  planting  is  less  important  in  the  Alleghany  region,  where 
there  is  an  abundant  moisture  supply,  than  in  the  dry  country-  west 
of  the  Mississippi  River.  In  Xew  England  many  successful  planters 
set  pines  not  closer  than  10  by  10  feet  (435  per  acre).  The  objection 
to  such  wide  spacing  is  that  too  great  a  growth  of  branches  results  on 
the  lower  part  of  the  st^m,  producing  knotty  timber.  Thinning 
should  be  sparingly  done,  the  ideal  stand  during  the  first  eighty  years 
being  one  in  which  the  trees  are  never  so  far  apart  that  the  branches 
will  not  touch  each  other  when  swayed  by  the  wind,  and  during  the 
first  fifty  years  the  trees  should  stand  so  close  that  the  branches  touch 
each  other  when  still.  This  condition  is  best  secured  by  slight  and 
frequent  thinnings  (seven  to  ten  years  apart)  during  the  period  of 
most  rapid  growth.  The  increasing  demand  for  box  timber  in  the 
manufacturing  districts  of  the  East  provides  a  market  for  pine  and 
similar  wood  when  35  to  50  years  old,  thus  permitting  a  short  perio<i 
of  rotation  in  the  forest  management  of  wastelands  in  Eastern  farms, 
and  overcoming  a  principal  objection  to  forest  planting. 

In  all  ridge  planting,  w^hether  within  or  beyond  the  forest  area,  a 
leading  purpose  is  the  improvement  of  the  soil,  and  this  is  best 
attained  by  close  planting,  which  not  only  protects  the  surface  soil 
from  wind  action,  but  also  retains  the  leaves  where  they  fall,  thus 
enriching  the  soil  by  their  decay. 

The  stand  secured  from  any  planting  will  of  course  depend  upon 
the  conditions  of  soil  and  climate  at  the  time  of  planting  and  through- 
out the  season,  as  well  aiJ  the  skill  with  which  the  planting  is  done. 
Climatic  conditions  play  so  large  a  part  that  there  is  always  more  or 
less  danger  of  partial  failure,  especially  with  conifens.  Within  the 
forest  region  success  is  much  more  certain  than  in  the  plains,  where, 
under  favorable  conditions  at  planting  time,  a  stand  of  60  per  cent  of 
the  conifers  set  should  be  considered  satisfactory.  With  no  greater 
proportion  living  than  this,  replanting  would  be  necessary  the  follow- 
ing spring,  unless  the  blanks  were  so  situated  as  to  make  filling  in 
with  cheaper  deciduous  forms  possible.  The  aim  of  the  planter  should 
be  to  have  the  trees  which  he  designs  to  stand  until  mature  so  dis- 
tributed in  his  grove  that  tliey  will  each  have  the  largest  possible 
amount  of  space  after  the  remaining  trees  have  been  cut  out.  Hence, 
when  for  any  reason  the  conifers  desired  are  expensive,  if  the  planter 
intends  to  make  his  grove  of  coniferous  trees,  he  may  place  them  8 
by  8  feet,  12  by  12  feet,  16  by  16  feet  (680,  302,  170  per  acre),  or  even 
at  wider  intervals,  and  fill  in  the  spaces  to  4  by  4  feet  or  less  with 
such  trees  as  box  elder,  silver  maple,  Russian  mulberry,  catalpa, 
black  locust,  etc.  Of  these  the  first  three  named  would  fulfill  only  a 
temporary  office  and  might  be  removed  within  ten  or  fifteen  years,  by 
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row  near  the  water  at  its  low  stage  and 

aud  lop  of  the  cut,  the  roots  soon  bind  th 

wearing  action  of  high  wat«r.     Either  w 

used  for  Biieh  planting.    Where  fuel  ia  sen 

willow  will  be  found  most  useful.     In  sue 

eter  at  the  butt  of  5  to  8  inches  in  ten  ye» 

from  the  stump  it  can  be  treated  as  eopp: 

of  small  wood  for  many  years,     \Vhere 

osier  willows  can  be  profitably  grown  in  such  waste  places. 

cies  most  commonly  used  is  the  red  osier  {Salix  purpurea  vi 

niidolis).    Cuttings  from  well-ripened  wood,  12  inches  long,  ai 

stuck  in  the  washed  banks.     The  osiere  are  more  profltab 

given  high  cultivation,  and  land  too  wet  for  corn  but  yet 

of  cultivation  is  well  adapted  to  them.     The  soil  should  b 

plowed  or  spaded,  and  the  cuttings  set  to  the  top  bud  in  roi 

feet  apart,  1  foot  in  the  row.     The  withes,  or  i-ods,  should  be 

to  the  ground  every  year,  including  the  first,  in  order  to  S( 

strongest  growth, 

THE  NDT  TREES. 

For  highways,  fence  i-ows,  aud  odd  comers,  those  wasl 
oft«n  contain  some  of  the  most  fertile  soil  in  the  farm, 
are  especially  available.  ITio  black  walnut  has  been  I* 
the  West  as  a  fence-line  tree,  because  of  its  rapid  gro' 
nuts,  and  ultimately  valuable  timber.  It  prefers  a  deep, 
is  intolerant  of  drought,  but  in  suitable  localities  it  u 
tree  throughout  the  country  east  of  the  one  hundredth 
south  of  the  Minnesota  line,  though  grown  as  far  north  af 
The  chestnut,  like  all  unt  trees,  varies  greatly  in  the  qual 
and  the  farmer  has  abundant  opxmrtnnity  of  selection  in 
for  planting.  Although  limited  in  its  natural  range  o 
east  of  the  Wabash  and  Kentucky  rivers,  it  has  beer 
grown  in  western  Missouri  (Kansas  City)  and  central  1 
probably  succeed  »s  far  west  as  the  Missouri  River.  U 
nut,  the  chestnut  succeeds  well  in  highlands.  Experia 
ing  Spanish  and  other  improved  chestnuts  on  the  nati 
been  entirely  successful. 

The  pecan  has  attract«d  much  attention  in  the  Sout 
the  past  few  years  as  a  desirable  nut  tree,  aud  as  such  d 
lion  in  this  connection.  The  pecan  is  of  even  more  lii 
range  than  the  chestnut,  its  northern  boundary  beinj 
Indiana  and  Illinois  and  itti  eastern  line  about  central  I 
is  thus  essentially  a  Southwestern  form,  and  is  worthy  ' 
attention  of  farmers  in  that  part  of  the  country  as  a  mea 
waste  places  productive.  It  is  successfully  grown  thron 
e.st  area  south  of  New  York.  A  great  range  of  choice 
selecting  nuts  for  planting,  as  they  vary  greatly  even  in  tl 
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DsefulDesB  of  several  may 
of  the  few  rajiid-growiag  ti 
with  the  soil,  and  it  is  thei 
not  sueceed  north  of  central 
iaii,  but  nithin  it-s  range  it 
will  prove  a  useful  timber 
The  European  larch,  thougl 
be  p-owti  over  a  wider  rang 
More  trees  of  this  species 
than  of  any  other,  because 
by  4  feet  can  be  grown  to  g 

The  white  ash  in  the  Eas 
ineluded  in  farm  planting  i 
ber,  when  properly  seasone 
growth  than  the  foregoing 
purposes  within  twenty-fiv« 
be  scattered  among  other 
The  whitt'  elm  jields  a  to 
farm  uses,  and  as  it  succei 
of  all  plantations.  The  hie 
among  the  most  useful  of 
and  elasticity.  The  black 
the  farm  plantation,  as  it 
and  has  a  high  forestal  val 
only  with  age,  as  is  the  cas 

The  wwmI  of  pines  and 
until  the  trees  are  mature, 
that  of  several  siwcies  ment 
fers  is  greater  than  that  of 
through  the  winter,  thus  g 
breaks.  The  well-known  i 
iiee<lH  no  comment.  The  r 
known  in  contact  with  the  ! 
as  a  post  limber. 

The  common  cottonwood 
planting  on  the  farm,  hcca 
soils.  In  the  far  West  it  is 
an<l,it  can  be  well  grown  ii 
strong,  so  that  its  prineip! 
early  supply  of  fuel.  Of  t 
white  willow,  which  is  es| 
willow  also  likes  a  moist  so 
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In  general,  forest  planting  in  the  United  States  needs  to  be ) 
as  shown  on  the  accompanying  map  (fig.  17),  according  to  ai 
a  central  treeless,  and  a  western  region. 


BA8TEHN  EEOION. 


The  eastern  region  includes  all  of  the  country  east  of  th 
States.  This  region  in  turn  subdivides  natur^y  into  thr 
tha  northern  spruce  and  pine  forest,  the  aoutiiem  pine  forest 
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in  the  Adirondacks  is  a  remarkably  fine  example  of 
tice  and  planting,  and  active  steps  are  being  taken 
irities  to  encourage  forestry  among  the  farmers  and 

ivides  readily  into  three  sections  where  conditions 
md  climate  are  greatly  enough  differentiated  to 
ice  of  planting  for  each.  The  southeastern  plain 
water  along  the  Delaware  westward  and  northeast- 
lue  Mountains,  which  form  the  northern  boundary 
abanon,  Berks,  Lehigh,  and  Northampton  counties, 
itains  comprise  a  broad  belt  extending  from  the 
of  the  State  southwest  to  Maryland  and  West,  Yir- 
m  hilla  include  a  section  iu  the  northwestern  part  of 
ig  from  the  AH^heny  River  westward  to  the  Ohio 
).  The  second-named  region  was  covered  originally 
"ests  of  pine,  hemlock,  and  hardwoods.  There  is 
leed  for  planting  in  this  region,  so  the  greatest 
'arm  forestry  are  in  the  other  two  sections, 
m  plain  was  an  early  settled  farming  i^ion,  and 
I  had  its  woodlot.  Very  few  of  these  woodlotd  are 
tion,  though  in  some  cases  the  owners  have  become 
^station,  and  more  or  less  tree  planting  has  followed. 
3  of  cordwood,  fence  posts,  and  farm  repair  material 
than  in  any  other  portion  of  the  State.  This  fact, 
ralue  of  the  land  for  agriculture,  makes  this  region  a 
arm  planting  where  quick-growing  species  will  pro- 
and  other  timber  in  a  comparatively  short  time, 
iting  has  been  done  in  this  section  of  the  State  than 
jarly  purposes  of  planting  were  rather  vague.  Two 
ere  planted.  Of  these  white  pine  leads  in  the  class 
ind  black  locust  of  the  rapid  growers.  No  great 
ias  been  attained  and  the  value  of  the  early  planting 
iducational.  The  great  area  of  the  near-by  central 
which  is  more  valuable  for  trees  than  for  any  other 
airable  to  devote  woodlots  on  these  plains  to  rapid- 
Those  which  seem  to  give  the  best  promise  are  red 
ch,  tuhp  poplar,  and,  where  preservative  treatment 
tonwood,  silver  maple,  white  willow,  loblolly  pine, 
Oatalpa  has  proven  successful  enough  to  justify  its 
1  soils,  and  with  proper  methods  of  growth  it  should 
post  tree. 

J  is  needed  in  the  central  mountains  the  species 
hite  pine  and  spruce,  and  hardwoods  such  as  red 
tuhp  poplar,  wlute  ash,  and  basswood. 
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The  western  hills  section  ranks  next  to  the  southeastern  plains  in 
agricultural  value,  yet  contains  a  much  larger  proportion  of  land 
adapted  to  trees.  Here  planting  will  add  to  the  general  value  both  of 
the  farm  and  forest  areas.  Since  there  are  considerable  areas  of 
essentially  nonagricultural  land  separating'  the  agricultural  sections, 
slower-growing  species  for  the  production  of  large  timbers  will  be 
profitable,  while,  as  on  the  southeastern  plains,  quick-growing  species 
may  be  planted  to  advantage  on  many  of  the  farms.  Thus  far,  how- 
ever, very  Uttle  planting  has  been  done.  In  the  western  hills  the 
soil  is  admirably  adapted  to  white  pine,  European  larch,  and  hard- 
woods such  as  red,  yellow,  and  scarlet  oaks,  white  ash,  basswood, 
honey  locust,  and  rapid-growing  species  such  as  Cottonwood,  soft 
maple,  and  white  willow,  to  be  used  in  connection  with  preservatives. 

In  New  Jersey  forest  planting  is  rapidly  increasing.  For  timber 
production  the  species  which  have  been  chiefly  planted  are  whit'e 
pine,  Scotch  pine,  white  ash,  and  white  elm,  though  species  which 
give  the  best  promise  are  the  rapid-growing  pines  and  spruces. 

In  the  Lake  States,  which  have  a  southern  hardwood  forest  and  a 
northern  coniferous  forest,  forest  planting  is  rapidly  increasing. 
The  principal  species  which  have  been  planted  are  white  pine,  Scotch 
pine,  Norway  pine,  European  larch,  and,  to  some  extent,  the  more 
rapid  growing  hardwoods  such  as  locust,  catalpa,  black  walnut, 
Cottonwood,  ash,  and  elm.  As  in  the  East,  woodlots  are  deterio- 
rating and  require  interplanting.  Excellent  trees  for  this  purpose 
are  the  white  pine,  the  Scotch  and  Austrian  pines,  and  the  Norway 
spruce.  The  rapid-growing  hardwoods  which  make  such  an  exoeUent 
investment  farther  south  can  not  be  successfully  grown  in  this 
northern  region. 

HABDWOOD  FORBBT. 

In  the  States  included  within  the  great  central  hardwood  forest 
region  the  sort  of  planting  which  should  chiefly  interest  farmers  will 
have  for  its  object  the  utilization  of  waste  land  on  the  farm. 

In  those  States  which  are  making  the  most  rapid  general  progress 
the  state  authorities  are  issuing  pubUcations  that  contain  advice  and 
information,  are  distributing  stock  from  state  nurseries,  and  are  con- 
ducting forest  work  on  state  lands,  which  serve  as  an  object  lesson  to 
private  landowners.  In  the  farming  region  east  of  the  Appalachians 
in  Virginia,  Maryland,  and  Delaware  most  of  the  land  is  too  valuable 
for  agricultural  purposes  to  be  devoted  to  timber  growing.  As  in 
other  farming  regions,  however,  every  farm  should  have  its  woodlot, 
and  in  many  localities  where  no  extensive  timbered  areas  remain  the 
planting  of  windbreaks  and  shelterbelts  is  advisable.  A  recent  study 
of  conditions  in  Delaware  indicates  that  the  growing  of  timber  crops, 
without  considering  the  value  of  forest  belts  from  a  protective  stand- 


340 


YEABBOOK  OF  THE  DEPABTMENT  OF  AQBICULrTUBE. 


woodlot,  by  planting  where  necessary,  and  should  see  to  it  that  suf- 
ficient shelterbelts  are  planted  to  insure  future  protection  to  his 
homestead;  his  growing  crops,  and  his  orchards. 

SOUTHEBN  FOREST. 

Of  the  total  area  of  cut-over  forest  land  which  is  not  restocking 
naturally,  about  70  per  cent  will  reproduce  pine  if  it  is  protected  from 
fire.  About  30  per  cent,  therefore,  or  more  than  5,000,000  acres, 
will  require  artificial  restocking.  While  most  of  this  lies  within  the 
southern  pine  forest,  there  are  limited  opportunities  for  planting  in 
the  Appalachian  Mountain  region  and  in  the  northern  portions  of 
Georgia,  Alabama,  and  Mississippi.  Planting  thus  far  has  been  al- 
most altogether  with  rapid-growing  hardwoods,  such  as  catalpa,  and 
for  the  most  part  has  been  ill  advised,  and  serves  as  no  indication 
whatever  of  the  lines  along  which  planting  should  progress,  since 
hardy  catalpa  is  unsuited  to  this  region.  For  quick  returns  of  small- 
sized  material,  black  locust  is  especially  suited  to  the  mountain  and 
Piedmont  sections  of  Georgia,  and  white  oak  is  good  for  posts 
and  ties,  though  for  posts  it  will  be  best  to  grow  loblolly  pine 
and  treat  it  with  preservatives.  Carolina  poplar  grows  rapidly  in  the 
South  and  makes  good  chemical  pulp;  but  since  it  has  been  found 
that  pine  can  be  used  for  pulp,  the  value  of  planting  poplar  is  some- 
what doubtful. 

In  general,  however,  planting  is  unnecessary  throughout  this  region, 
because  reproduction  is  abundant  wherever  there  is  protection  from 
fire. 

CENTBAL  TBEELESS   BEOION. 

The  central  treeless  region  includes  the  States  of  Illinois,  Iowa, 
North  Dakota,  South  Dakota,  Nebraska,  and  Kansas,  the  prairie 
district  of  Minnesota,  and  the  portions  of  Oklahoma  and  Texas  lying 
west  of  the  hardwood  belt. 

Forest  planting  has  been  a  part  of  the  progress  in  agriculture 
and  therefore  has  been  most  extensive  in  the  region  of  best  agricul- 
tural development.  Nebraska  and  Kansas  lead  in  the  acreage  of 
plantations.  About  840,000  acres  have  been  planted  within  this 
central  region,  but  there  should  be  more  than  14,000,000  acres. 

As  in  the  past,  planting  in  this  region  will  be  almost  entirely  a 
private  enterprise,  carried  on  in  connection  with  farming.  While 
protection  is,  and  in  general  will  be,  the  primary  object,  planting 
should  be  done  from  the  commercial  standpoint,  since  by  using 
only  profitable  species  it  will  easily  be  possible  to  secure  the  double 
advantages  of  shelter  and  ornament,  and  at  the  same  time  to  derive  a 
revenue  from  all  the  plantations.  (See  PL  XXII,  fig.' 2;  PL  XXIII, 
fig.  1;  PL  XXIV.) 
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relatively  new  farming  region,  tree  planting  is  rapidly  on  the  increase, 
chiefly  for  shelter  and  for  post  production.  The  species  mainly  used 
are  boxelder,  cottonwood,  green  ash,  and  willow. 

About  122,000  acres  have  thus  far  been  planted  in  South  Dakota, 
and  at  least  1,600,000  acres  should  be  planted  by  farmers.  As  in 
North  Dakota,  the  interest  in  tree  planting  is  growing,  and,  in  addi- 
tion to  the  species  which  have  been  most  popular  in  North  Dakota, 
elm  and  soft  maple  have  been  used  extensively  in  South  Dakota. 

Nebraska  has  an  area  of  planted  timber  estimated  to  be  192,000 
acres,  and  there  are  something  more  than  2,000,000  acres  more  which 
might  be  planted  to  advantage  to  utilize  waste  lands  and  provide 
adequate  protection  for  crops  in  the  farming  districts.  While  Ne- 
braska has  deserved  and  won  the  name  of  ''Tree  Planting  State,''  the 
indications  are  that  planting  is  slightly  declining,  particularly  in  the 
eastern  portion  of  the  State.  As  in  the  other  Western  States,  the 
chief  purposes  of  past  planting  have  been  to  secure  shelter  and  to 
produce  fuel  and  posts.  Cottonwood,  boxelder,  ash,  elm,  and  maple 
have  been  the  species  largely  planted.  ReUable  data  show  that 
175,000  acres  have  been  planted  with  forest  trees  in  Kansas,  and  at 
least  1,700,000  acres  should  be  planted.  In  addition  to  the  hardy 
species  which  have  been  most  largely  used  in  Nebraska,  black  locust, 
hardy  catalpa,  and  black  walnut  have  been  favorites  with  the  Kansas 
farmers. 

In  the  prairie  region  of  western  Oklahoma  over  21,000  acres  have 
thus  far  been  planted  with  trees.  It  remains  for  the  landowners  in 
this  relatively  new  farming  region  to  plant  nearly  300,000  acres  for 
the  best  interests  of  their  section.  The  species  chiefly  used  are 
black  locust,  hardy  catalpa,  maple,  and  cottonwood. 

The  planting  of  black  locust,  cottonwood,  and  catalpa  is  also 

being  done  on  a  rapidly  increasing  scale  on  the  prairies  and  plains 

of  the  western  half  of  Texas.    Hardly  more  than  13,000  acres  have, 

however,  as  yet  been  planted,  and  it  will  probably  ibe  many  years 

.before  the  ranchmen  in  this  region  will  accomplish  the  planting  of 

j  the  2,500,000  acres  which  should  be  devoted  to  tree  growing. 

As  a  whole,  particularly  for  shelterbelts  and  windbreaks,  the  cen- 
tral region  needs  to  use  more  conifers. 


WESTERN  BEOION. 

The  western  region  includes  the  Rocky  Mountain  and  the  Pacific 
Coast  States.  Much  of  the  forest  land  in  the  Western  States  is 
within  National  Forests,  and  forest  planting  on  these  lands  is  chiefly 
a  federal  problem.  But  there  are  abundant  opportunities  for  private 
planting  in  the  valleys  of  southern  California  and  on  irrigated  lands 
throughout  the  region.  It  is  essential  that  more  than  2,600,000 
acres  of  land  in  this  region  in  private  ownership  should  be  artificially 
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and  forest  planting  within  National  Forests  and  by  private  owners 
in  the  West  will  maintain  a  permanent  supply  of  valuable  western 
conifers,  but  in  the  East  the  perpetuation  of  the  best  species  of  hard- 
wood is  dependent  largely  upon  the  activity  of  the  private  land- 
owners. It  is  absolutely  essential  that  the  people  of  each  State,  and 
particularly  farm  owners,  should  realize  the  immense  importance  of 
individual  effort  in  providing  for  a  future  timber  supply.  The 
quantity  of  land  that  can  be  restored  to  value  through  forest  plant- 
ing by  the  Federal  Government  or  by  the  States  is  in  the  aggr^ate 
small  and  comparatively  insignificant  as  compared  to  the  great  area 
that  must  be  forested  eventually  by  private  landowners,  among 
whom  the  farmer  stands  first  and  foremost. 

In  case  the  prospective  planter  finds  himself  confronted  with  a 
local  problem  concerning  which  he  feels  the  need  of  special  advice,  he 
should  correspond  with  The  Forester,  Forest  Service,  Washington, 
D.  C.,  provided,  of  course,  that  the  authorities  of  his  own  State  are  not 
in  a  position  to  furnish  him  with  the  information  he  desires. 

« 
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D  Black  Walnut  Plantatiom  fhom  Seed,  Tippecanoe  County, 
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TllKKY.    AKE    \'aLL-ABLE    FoRESTS    UPON    StaTE    LaKDS    IN 

New  York. 

VirRin   l-'orest   in   Township  40   in   the   Adirondacks. 

Much  of  Ihe  larger  Spruce.  Kir  and   Beech  and  Birch 

are   over-ripe   and    should    lie   removed    to   insure    the 

proper  development  of  the  future  forest. 
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Little  on  ho  Valcable  Tree  Growth  os  Denuoed  LA^ 
What  is  the  condition  of  th«se  denuded  lands  at  the  presei 
Over  much  of  the  area  we  will  hnd  a  scattering  growth  c 
and  inferior  tree  species  occupying  the  ground  or  we  may 
abandoned  pastures  gradually  giving  up  to  the  extension  of  thi 
about  them.  Usually  they  produced  a  valuable  timber  croj 
past  and  are  capable  of  such  production  again.  If  left  to 
Nature  might  succeed  in  time  in  re-establishing  a  good  forest 
ever,  the  often  repeated  statement  that  if  we  will  simply  pre 
cutover  lands,  as  they  now  exist,  from  fire,  that  they  will  so 
up  to  valuable  forests  again,  is  seldom  true.  Where  a  re 
number  of  the  right  kind  of  mother  trees  have  been  left 
ground,  Nature  may  in  time  reforest  the  surface  with  a  fair 
of  timber.  There  are  very  extensive  areas  in  New  York  whe 
the  valuable  trees  have  been  cut  or  destroyed  by  fire  and  it  ■ 
many  years  indeed  to  bring  back  anything  in  the  way  of 
factory  forest.  Over  such  areas  it  will  be  necessary  to  do  ; 
amount  of  planting  before  the  right  kind  of  forest  can  be  est 
As  the  forest  lands  of  New  York  lie  largely  in  the  zone 
maximum  development  of  the  conifers,  which  are  usually  evi 
the  future  forests  of  the  State  will  without  doubt  be  made  u[ 
of  rapid  growing  conifers  such  as  some  of  the  pines  and  spi 

Selond  Growth  Hardwood  Often  Worthless. 
Over  lands  which  formerly  produced  a  hardwood  forest, 
often  re-establishes  a  second  forest  in  a  comparatively  she 
These  second  growth  hardwood  or  sprout  forests  arc  formei 
from  the  slumps  of  trees  and  in  a  measure  are  independent 
trees  for  reproduction.  It  is  very  ditTerent  with  the  conifers 
greens  which  with  one  or  two  exceptions  are  incapable  of  rep 
by  means  of  sprouts.  As  certain  of  our  conifers  are  the  rai 
growing  trees  which  we  can  put  onto  the  land  and  have  : 
that  is  very  desirable  for  use  in  the  industries,  it  is  prob: 
much  of  our  future  forests  will  be  evergreen  or  coniferous, 
too  much  land  in  the  State  to-day  covered  with  poor,  worthies 
growth  hardwoods.  These  should  be  removed  entirely  and 
by  seedlings  of  the  evergreens.  Much  quicker  returns  will  I 
by  this  clear  culling  and  planting  than  can  be  expected  from  ih 
growth  on  the  ground,  even  though  some  attempt  is  madi 
prove  it.    After  the  coniferous  forest  is  once  well  establishe 


nberman  has  come  and  gone  and  fire  has  swept  over  annuall; 
rs,  the  soil  formed  by  centuries  of  forest  cover  disappears 
■ntiiries  to  bring  the  soil  back  again  and  make  the  land  ai 
e   the  forests  as  when  the  virgin   forest   was  cleared   ofT. 


able  forest  land  in  New  York  that  should  never  have  been 
should  this  land  lie  idle  for  almost  a  century  waiting  for 
in  it  with  forests?  While  it  is  idle  it  is  not  only  unpro- 
cause  of   erosion   is   a   menace   to   agricuhural   lands   below 
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be  possible  to  use  methods  of  natural  reproduction  that  vt 
untiecessary  any  large  amount  of  planting.  The  reforestatioi 
or  barren  lands  by  replanting  is  expensive  and  it'  is  hoped 
[■'orestry  develops  in  the  State  that  less  and  less  of  it  will  I 
sary.  The  fact  ihat  over  3,000,000  acres  or  nearly  10  per  cei 
States  are  covered  with  no  growth  of  value  should  be  causi 
for  active  agitation  and  real  beginnings  in  reforestation.  T 
area  of  ten  per  cent  of  the  State  should  be  returning  froi 
eight  millions  of  dollars  annually  with  only  very  ordinal 
management.  In  the  County  of  Onondaga  alone  there  ai 
acres  of  unimproved  land  and  it  is  very  safe  to  say  that  ov 
of  these  must  be  replanted  if  they  are  lo  be  made  in  any 
ductive.  They  will  be  absolutely  nonproductive  if  left  barrel 
are  not  adapted  to  agriculture  of  any  kind. 

Idle  Lands  Within  Farms  of  the  State. 
Too  much  of  the  real  idle  land  of  this  State  ts  found 
within  our  farms.  There  are  very  few  farms  which  do 
from  10  to  40  acres  that  are  better  suited  for  growing  timber 
any  agricultural  crop.  Often,  if  these  lands  are  stripped  of  1 
growth  they  will  soon  begin  to  wash  and  at  once  become  : 
to  the  more  valuable  lands  lying  below  them,  therefore,  when 
ber  is  cut,  the  land  should  be  replanted  at  once  to  forest  trt 
objection  to  planting  a  forest  is  that  it  takes  considerable  tim 
trees  to  become  of  value.  This  should  have  less  weight  in 
sideration  of  the  farmer  than  it  has.  It  is  coming  to  be  r< 
that  thrifty  growing  trees  have  a  definite  value  however  si 
are.  We  do  not  expect  or  want  good  agricultural  land  to  be 
the  production  of  trees,  but  a  few  acres  of  drifting  sand 
hillside  will  give  a  bad  impression  of  the  farm  as  a  whole. 
pcctive  buyer  will  be  greatly  influenced  in  his  valuation  of  I 
erty  by  the  barren  and  unsightly  portions,  perhaps  more 
influenced  than  by  the  actual  amount  of  fertile  land,  thus  t 
seen  that  a  good  growth  of  forests  on  the  idle  lands  of  o 
would  be  of  value  from  an  aesthetic  standpoint  and  regard 
way  of  the  actual  value  of  the  growing  stock.  With  the  con 
mand  for  poles  and  posts  and  other  timbers  on  the  farm,  i 
possible  to  draw  very  early  indeed  upon  the  planted  tirob 
return.  Then  loo.  many  of  the  farms  in  the  State  could  be 
produce  as  a  bi-product  obtained  by  thinning   from  the  plant 
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enough  Christmas  trees  annually  to  more  than  pay  for  Ih 
and  in  a  sense  pay  a  considerable  part  of  the  cost  of  the 
itself.  The  same  is  true  of  larger  bodies  of  cul-over  or 
belonging  either  lo  the  Stales  or  to  large  land  owners. 
desolate  barren  condition,  they  are  of  no  value  to  anyon< 
are  a  disgrace  to  a  Stale  as  progressive  and  prosperous  as 
of  New  York.  The  only  way  to  make  them  valuable  is 
forest  upon  them  which  in  time  will  produce  an  annua 
timber.  Far-stghted  business  men  are  beginning  to  see  th' 
young  timber  and  are  buying  lands  covered  wiih  promis 
growth  and  holding  them  until  they  have  a  market  value. 

Idle  Lands  Made  Productive  n¥  Planting  of  Porest  1 
It  is  a  fair  question  to  ask  each  farmer  in  the  State  and 
owner  whether  he  has  such  idle  lands  as  are  described 
whether  it  is  not  worth  while  to  grow  a  crop  that  will 
increase  the  sale  value  of  the  property  but  will  annually  mal 
more  and  more  productive.  Trees  are  the  only  crop  which  i 
and  leave  Ihe  land  in  belter  condition  tban  at  the  start. 

Take  for  example  the  case  of  John  Mathers  who  has 
Onondaga  County.  It  contains  20  acres  of  land  in  the 
rocky  hillside  that  is  practically  useless  for  agriculture. 
has  3  slope  greater  than  lO  per  cent,  and  therefore  should  i 
been  cut-over  and  left  clear  in  the  first  place  because  of  1 
of  severe  erosion.  It  has  long  been  a  question  with  Mr.  1 
to  what  use  to  make  of  this  barren  hillside.  As  it  stands  I 
a  constant  expense  for  taxes  besides  it  depreciates  the  va 
entire  farm  because  of  its  unsightly  appearance.  Every 
deeper  and  deeper  the  gulleys  on  the  hillside  and  carries  \ 
rocks  farther  down  over  the  cultivated  fields.  The  New  ^ 
College  of  Forestry  at  Syracuse  University  would  like  to  st 
and  co-operate  with  Mr.  Mathers  by  making  a  plan  or  givi 
tions  for  planting  of  this  waste  area  with  such  rapid  gro' 
greens  as  the  White  or  Norway  Pine  or  Ihe  Norway  Sp 
Mathers  being  a  practical  man  will  want  to  know  the  expen 
approximate  returns  of  such  a  plantation  before  undertaking 
The  expense  of  such  a  plantation  as  Mr,  Mathers  woul 
make  would  consist  of  the  cost  of  planting,  interest  on  vali 
taxes  on  land  and  timber  all  carried  at  compound  interest  t 
of  harvesting.     The  net  returns  will  he  the  gross  returns  les 
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Very  liarren  and  waste  hillsides  in  the  Karst  in  Southern 
broiighi  hack  to  productive  forest  conditions  through  the  plar 
Nowhere  in  New  York  are  there  more  harren  hills  than  th< 
heing  so  successfully  reforested.  Climatic  conditions  are  mucl 
able  in  New  York  than  in  region  shown  in  ahove  picture. 


Planted  While  Pine  in  Germany  on   very  sandy  soil.     Tl 
handling  of   the   for 
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from  the  nearest  previous  inspection.  By  the  system  of  gri 
counties  this  amounts  to  very  little  and  would  probably  nev 
five  dollars.  If  the  amount  of  land  to  be  examined  is  over 
and  reasonable  assurance  is  given  that  the  plans  of  manage 
be  carried  out  the  inspection  will  be  made  free  of  charge.  I 
land  owners  in  the  same  neighborhood  may  unite  and  by 
their  combined  areas  to  300  or  more  acres  have  plans  in; 


The  purchase  of  trees  for  reforesting  purposes  is  difficult 
there  are  not  at  present  commercial  nurseries  growing  th( 
kinds  of  trees  in  sufficient  quantity.  The  demand  beii 
greater  than  the  supply,  high  prices  have  resulted. 

The  Forestry  Department  of  the  State  of  New  York  n 
several  large  nurseries  for  the  prt^jagation  of  forest  tree  ; 
and  transplants  —  pine,  spruce  and  other  species  —  for  re 
the  public  lands  and  for  distribution  at  a  nominal  price  am 
owners  in  this  State  who  may  wish  to  undertake  reforestir 
tions  on  their  own  account.  The  price  of  these  seedli 
transplants  is  small,  being  placed  at  the  bare  cost,  but  va 
the  age  of  the  plant  and  species. 

Any  land  owner  who  desires  trees  for  planting  land  in 
raise  a  forest  can  secure  them  while  there  is  a  supply  on 
making  appHcation  to  this  Commission.  Blanks  will  be  &< 
request. 

These  blanks  are  printed  each  year  and  distributed  about 
first,  and  must  be  completely  filled  out  and  filed  in  the  offic 
Commission  not  later  than  March  first  of  any  year  in 
secure  trees  for  planting  that  spring. 


The  application  blank  for  1910  was  as  follows; 
Forest,  Fish  and  Game  Commission,  Albany,  N.  Y.: 

Gentlemen. —  The  undersigned  hereby  applies  for  the  i 
number  and  kinds  of  trees  for  planting  in  the  town  of  . , . 
county  of   ,  State  of  New  York : 

White  pine  transplants,  at  $ per  1,00 

Saranac  Inn,  N.  Y. 

White  pine  seedlings,  at  $ per  1,000 

Saranac  Inn,  N.  Y. 

Scotch  pine  transplants,  at  $ per  1,00 

Saranac  Inn,  N.  Y. 

Scotch  pine  seedlings,  at  $ per  i,ooc 

Saranac  Inn,  N.  Y. 

Bull  pine  transplants,  at  $ per  i/xw 

Saranac  Inn,  N.  Y. 

Red   pine   transplants,   $ per    1,000 

Saranac  Inn,  N,  Y. 

Norway  spruce  transplants,  at  $ per 

o.  b.  Saranac  Inn,  N.  Y. 


second  clause  is  necessary  because  the  law  under  which,  this  work 
is  done  requires  that  the  trees  shall  be  used  for  reforesting  pur- 
poses. No  trees  will  be  sold  for  ornamental  planting.  The  third 
clause  prevents  speculation  and  interference  with  our  work.  The 
fourth  clause  simply  means  that  applicants  should  follow  the  direc- 
tions given  in  this  pamphlet  in  regard  to  planting.  The  fifth  clause 
asks  that  reports  stating  the  condition  of  the  plantation  be  made  to 
this  office,  when  asked  for,  such  information  being  desirable  ia 
order  to  secure  data  in  regard  to  the  work  for  the  benefit  of  others. 

These  trees  will  be  shipped  during  the  month  of  April  and  May 
following. 

Parties  intending  to  do  a  large  amount  of  planting  with  trans- 
plants will  find  it  desirable  to  purchase  seedlings  and  set  them  out 
in  a  cultivated  field  garden  for  one  or  two  years.  The  demand  for 
transplants  (seedlings  transplanted  for  one  or  two  years  in  the 
nursery)  is  so  great  that  we  afe  unable  to  fill  all  orders,  but  by 
purcliasing  seedlings  and  transplanting  them  at  home  a  planter  caa 
have  a  supply  when  desired  without  increased  expense.  A  large 
saving  in  transportation  will  be  effected  by  purchase  of  seedlings. 

If  any  one  desires  to  establish  a  nursery  to  propagate  his  own 
trees  we  will  be  glad  to  advise  him.*  The  growing  of  evergreens^ 
especially  the  first  year,  requires  experience  and  is  not  to  be  gen- 
erally recodnniended  if  seedlings  can  be  purchased  at  a  reasonable 
price. 

WHEN  TO  PLANT. 

Planting  is  best  done  in  the  spring,  as  early  as  possible,  so  that 
the  trees  may  secure  the  benefit  of  the  spring  rains  and  become 
well  rooted  before  the  season's  growth  takes  place.  We  will  ship 
trees  in  the  spring  as  early  as  possible,  and  they  ought  to  be  planted 
at  once. 

HOW  TO  PLANT. 

When  the  trees  arrive  they  should  be  taken  to  the  planting  field 
immediately  and  unpacked.  The  roots  should  be  dipped  in  water 
and  the  plants  "  heeled  in ;"  i  c,  placed  upright  in  a  ditch,  and  the 
dirt  packed  tight  around  the  roots.  (See  illustration.)  They  can 
be  kept  in  this  manner  while  the  planting  is  in  progress. 

♦Detailed  information  in  regard  to  this  work  will  be  found  in  BulleUn 
76,  U.  S.  Forest  Service,  which  can  be  secured  of  Superintendent  of  Public 
Documents,  Washington,  D.  C,  for  ten  cents. 
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Planting  a  Tree. 


Whenever  pasture  or  other  !an<k  of  but  little  shad 
planteil  with  pine  the  two-year  old  seedlings  are  siiffic 
In  planting  spruce  only  transplants  should  be  used.  1 
ing  under  lieavy  shade  only  transplants  sliould  be  used 
shade  is  dense  the  si>ecies  which  endure  sha<ie  are  ni( 
to  use. 

SPECIES. 

White  Pine. —  This  ?pecies  is  usually  found  on  sai 
soils,  but  it  will  do  well  on  any  land  that  is  well  draii 
thrive  in  good  soil  a"!  well  as  any  other  tree  when  once 
Tlie  better  the  soil,  the  faster  its  growth  will  be.  Th 
our  most  valuable  timber  trees  and  adapted  to  a  wide  ra 
It  should  not  be  used  on  tiie  light,  sterile  sandy  soil 
not  retain  a  vegetable  covering,  nor  should  it  be  us< 
clay  soil  or  in  places  where  the  soil  is  saturated  with  w 
ject  to  serious  flowing  for  a  long  period.  It  can  be  ii 
soils  that  have  the  abihty  to  maintain  fibrous  covering,' 

Scotch  Pine— On  the  poorest  sterile  soils  the  Scotc! 
more  desirable  for  use  than  is  tiie  white  pine.  It  is 
adaptc<l  for  this  purpose  because  it  has  a  long  tap  rool 
deep  into  the  soil  an{l  is  not  affected  by  drj'ing  out  of 
soil.  Tlie  lumber  produced  from  this  tree  is  not  as  vali 
of  white  pine,  but  the  greater  growth  that  it  is  able  to 
very  poorest  sterile  soils  ought  to  offset  the  difference 

Red  Pinc.—  Thf:  red,  or  Norway  pine,  Js  a  native 
State.  It  is  very  desirable  for  use  on  coarse,  gravellj 
lumber  is  not  as  valuable  as  white  pine,  the  wood  being 
it  is  better  than  that  from  Scotch  pine. 

Bull  Pine. —  This  is  the  yellow  pine  of  tlie  westeri 
in  the  I!lack  liills  of  the  Dakotas,  makes  a  very  fini 
young  trees  are  very  vigorous  and  are  adapted  to  the  \ 
and  should  be  used  the  same  as  Scotch  pine, 

yor'^vay  Spruce. —  This  is  a  German  tree  which  has 
duced  and  generally  planted  in  the  northeastern  state 
results.  It  is  perfectly  liardy  in  this  State  and  should 
forestry  purposes  in  preference  to  our  native  or  Adiror 
This  spruce  is  the  one  generally  used  abroad.  It  shoul 
practically  all  cases  in  this  State  wherever  spruce  is  p 
spruces  have  a  flat  root  system  and  arc,  tlterefore,  ad 
on  shallow  soils  if'v'her  requirements  are  satisfied.     I 
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Bassvi'ood. —  This  species  is  suitable  for  planting  o: 
soils,  moist  but  well  drained.  It  will  withstand  a  mode 
of  shade,  but  when  it  becomes  fully  established  shouh 
cient  hght.  Its  rate  of  growth  is  comparatively  ra] 
material  of  much  value.  It  is  not  suited  for  plar 
Adirondacks. 

Tulip  or  Ycllozv  Poplar. —  This  tree  is  very  exactin 
requirements.  In  order  to  make  a  satisfactory  growth 
a  deep,  fertile,  well  drained  soil  and  a  constant  even  nr 
ply.  It  requires  a  large  amount  of  light.  It  is  one  i 
valuable  timber  trees,  but  the  planting  sites  should 
selected.  The  hrniber  is  nearly  as  valuable  as  white  pii 
its  demands  are  satisfied  is  a  very  fast  grower. 

Black  Locust. — :  This  is  the  common  locust  and  als 
yellow  locust.  This  tree  is  not  adapted  to  planting  in  ti 
of  the  State  where  the  danger  of  a  heavy  frost  is  lia 
before  the  season's  wood  growth  hardens.  It  will  i 
growth  on  any  soil  that  is  not  wet,  and  as  a  rule  it  si 
planted  on  the  better  soils  unless  the  frost  danger  is  si 
quires  a  large  amount  of  light.  It  is  relatively  a  shor 
liable  to  injury  from  wood  borers  and  its  chief  value  lit 
of  its  wood  for  posts, 

Calalpa.—  The  catalpa  has  been  extensively  recomi 
advertised  as  a  tree  for  forest  planting.  Its  use  in  1 
limited  and  cannot  be  recommended  for  forestry  purj 
in  the  "  fuit  belt."  In  the  purchase  of  tliis  stock  car 
taken  to  secure  the  hardy  catalpa  (Catalpa  Speciosa.) 
sitive  to  early  frosts  and  should  be  planted  only  in 
portions  of  the  State. 

Black  Walnut. —  This  tree  has  been  planted  in  some 
a  large  scale.  The  high  price  of  lumber  from  this  tri 
the  very  dark  color  of  the  heart  wood  which  is  securei 
old  trees.  It  is  a  fast  growing  tree  with  but  little  soil  r 
except  a  reasonable  amount  of  moisture.  It  can  be 
grown  throughout  the  State  except  in  the  mountain  i 
undoubtedly  oilier  trees  can  be  planted  to  produce  a  n 
crop  in  less  time  and  with  a  larger  profit  on  the  invest 

Carolina  Poplar. —  This  tree  is  suitable  for  planting 
the  State  on  any  but  the  pooref^t  soils.  It  is  a  very  r; 
but  requires  a  large  amount  of  light.  It  is  recommende 
ing  where  quick  returns  are  desired  and  the  crop  can  b 
the  manufacture  of  paper  or  excelsior; 
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Chcstnul. —  This  was  one  of  our  most  promising 
account  of  the  appearance  and  very  rapid  spread  of 
blight "  a  most  virulent  and  destructive  disease,  it 
recommended  until  some  means  of  controlling  the  i 
found. 

YIELD  FROM  PLANTED    FORES' 

In  the  destniction  of  forests  by  axe  and  fire  w 
taking  place  in  this  country  ever  since  settlement  beg 
not  adapted  to  agricultural  purposes  have  been  clea 
farms,  tilled  for  a  time,  the  soil  exhausted  and  th< 
These  areas  are  of  varying  size,  but  in  the  aggregate 
In  some  places  they  include  a  few  acres  of  an  occu 
others  they  embrace  entire  abandoned  farms.  Tliis 
idle,  is  not  producing  any  revenue  for  its  owner;  in  i 
a  Joss  because  taxes  must  be  paid,  and  the  interest 
invested  is  lost.  A  large  area  of  such  idle  land  in  an; 
as  serious  an  economic  proposition  as  idle  labor,  bee 
non-productive. 

Such  land  should  be  planted  with  small  trees  in  c 
forest  crops  and  reap  a  future  profit.  The  resultin 
also  make  the  country  more  beautiful,  more  habitable 
ful  and  more  enjoyable.  Tliese  forests  will  protecl 
from  erosion,  prevent  the  floods  which  carry  down  deb 
tale  the  low  ]E.nds,  and  will  make  the  water  in  the 
equable  in  its  flow.  These  streams  rendered  cooler 
will  support  more  fish,  and  the  forest  cover  will  also  ai 
for  birds  and  game.  We  can  secure  all  of  these  benei 
same  lime  realize  a  large  profit  from  these  idle  lane 
placed  under  woo<l  crops. 

Natural  grown  forests  are  not  the  most  valuable,  b 
does  not  utilize  the  light  and  moisture  to  the  best  a^ 
by  properly  spacing  the  tree,  as  done  in  an  artificial 
and  better  trees  can  be  grown  in  a  shorter  period. 

We  have  not  many  planted  forests  in  this  countr 
to  give  complete  information  of  what  can  be  expecte 
Therefore,  we  have  to  use  natural  growth  in  determir 
from  prospective  wood  crops.  The  quantity  produce' 
average,  be  less  than  what  would  be  obtained  from  pi 
therefore,  these  figures  are  conservative. 

We  have  not  yet  had  time  to  secure  data  in'regard 
of  white  pine  in  this  State,  but  careful  examinations 
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lenls  have  been  made  in  New  Hampshire  and  Massachusetts  which 
re  just  as  reHable  as  a  basis  for  computing  future  growths  in  New 
'ork  as  in  those  states. 

The  following  yield  table  for  white  pine  was  constructed  after 
xamining  and  measuring  177  sample  plats  in  Massachusetts  of 
arioiis  ages  in  all  parts  of  that  State: 

YIELD  TABLE  FOR  WHITE  PINE.* 


AGE  (YEARS). 

Soil  Ou*litv  I. 

Soil  Quality  11 

Soil  Qu 

LITY  III. 

.-in.  boards. 

i-in.  boards. 

i-in.  boards. 

Pt.  B.  M. 

H.  B,  M. 

40,600 
46 . Soo 

sslsoo 

I.  B.  M. 

" 

B 
III 

iVMt 

46.. M 

AfxfT  H»ro[d  O.  Coo 


This  table  indicates  at  a  glance  that  much  more  than  timber  can 
grown  in  the  same  period  of  time  on  good  soil  than  on  poor  soil, 
le  highest  production  was  found  on  the  rich  lowlands,  where  the 
il  was  deep,  rich  and  moist,  but  witlial  well  drained.  The  upland 
siure,  our  hillsides  and  upland  plateaus,  which  form  the  largest 
d  of  land  where  wood  crops  will  he  planted,  is  indicated  by  soil 
aliiy  two.  The  rate  of  growth  here  is  not  far  below  that  of  scwl 
slity  one,  because  the  pine  finds  its  demands  as  regards  moisture, 
>d  supply,  etc.,  well  supplied.  The  third  quality  of  soil  consists 
the  wet,  cold,  mucky  swamps,  or  the  most  sterile  drifting  sands. 
r  the  purpose  of  this  publication  soil  of  the  second  quality  will 
considered,  because  this  is  the  kind  of  soil  that  will  most  largely 
used  for  growing  forest,  raising  crops  of  timber  and  wood 
terials. 

rile  table  shows  in  a  most  striking  manner  how  the  quantity  of 
ber  increases  with  the  age  of  the  forest.  It,  therefore,  shows 
at  a  short-sighted  policy  and  poor  financial  plan  it  is  to  cut 
-wing  forests.  It  will  be  seen  that  a  forest  thirty  years  old  con- 
is  nearly  twice  as  much  lumber  as  one  twenty-five  years  of  age. 
a  thirty-five  year  old  crop  three  and  one-half  times  as  great  as 
un  harvested  at  twenty-five  years;  also,  that  while  it  takes 
cnty-five  years   to  grow  the  first  6,750  feet  of  lumber,  nearly 


i|0,ooo  feet  more  can  b*  grown  in  a  second  twenty-five 
allowing  the  crop  to  grow  fifty  years. 

The  land  owner  is  also  interested  in  knowing  wha 
pect  in  the  way  of  financial  returns  as  well  as  quantit 
For  this  purpose  the  following  interesting  tables,  wh 
pared  by  the  State  Forest  Service  of  Massachusetts, 
published  with  the  permission  of  Frank  Wm.  Rane,  ^ 
of  Massachusetts: 


AGE 
(years). 

Quality  I. 

0U*1.1IV   II. 

0 

Volume. 

P.r 
Ft. 

•ge. 

Vo..... 

Per 

Ft. 

s..„. 

Volume 

6S 

Bd.  f. 
■o,8is 

6j,0OO 

1) 

tt5  Of 

S96    SO 
763    15 

Bd.  II. 

51 . »oo 

81 

: 

t40    50 

3'4    Bo 

46s    =0 

Bd.  ft. 
46, 'SO 

FINANCIAL  ROTATION  OP  WHITE  PINE^ 
cenl.;  value  of  land,  I4  per  Here:  cost  of  planling.  ) 
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COST    Of    PKODUCINQ 

TflKson 

(o^cn-fof 

Interest 

H^; 

Uo    50 

"»j'o.! 

1  90 

3" 

ss 

^ 


^rcent 

.  value  o{  1 

nd.  *4  per 

■creieost  of  pl«nti'-.B 

t^  per  BC 

™. 

Exr.NS.i,. 

Gross 

T.XS9. 

COST   OF    PHonrciNG 

vX.. 

llmbtr 

to  tnd  of 

of  land 

i 

40   JO 

t9    H 

t>3     70 

*JS   IS 

Sj    7S 

14  Bo 

">  Bs 

SHJ 

.'§  li 

otio 

Wr,  i] 

!*  30 

.oS:; 

;:;i: 

»J  " 

■>■    35 

Its:  the  mvesimiot  bringmg  less  thin  6  per  cent,  i: 
1.:  value  of  land.  t4  P«r  acre;  cost  of  plantms.  »7  1 


E.P.««s. 

Gross 

TtXIS. 

COST    OP    PRODUCING. 

Total 

vir 

Taxes  on 

timbet 

to"™of 

£i^o^' 

Interest 

"of  iTiid* 
accrued. 

Cost  of 
10  end  of 

Jjo    so 

49  4S 

»]  90 

S17  w 

SjO    04 

"  So 
9I  U 

tso  .0 

•--t,  6< 

pi'HCr. —  A  plantation  of  N'orway  spruce  made  on  the 
;te  at  Woodstock,  X'ermont,  shows  a  large  profit.  The 
St  eight  feet  apart  each  way,  requiring  (>8o  trees  per 
oil  was  poor  sandy  hillside.  In  iwS,  or  thirty-two 
lanting  tl»e  three- yea r-okl  transplants,  four  trees  were 
neasurements  were  as  follows: 


examination  of  the  plantation  shows  that  it  has  on  the 
liiced  about  one  and  one-half  cords  per  acre  per  year, 
tainly  an  excellent  return  on  the  money  invested. 
ood  cut  here  was  sold  to  the  International  Paper  Com- 
nade  it  into  paper  at   the   Bellows   Falls   mill.     Mr. 
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Edward  Barrett,  superintendent  of  this  mill,  reports  as  follows: 
"The  Norway  spruce  test:  One  cord  of  rough  wood,  71  sticks 
4  feet  long,  after  preparing  for  grinder  room,  gave  us  98  cubic 
feet.  This  made  1,828  pounds  of  dry  woodpulp.  The  spruce  worked 
nicely  on  the  paper  machine,  and  under  the  same  conditions  as  our 
regular  spruce  gave  us  a  higher  test  for  strength  and  a  brighter 
shade  with  tlie  same  amount  of  color." 

With  the  decreased  supply  coupled  with  increased  demand 
higher  prices  for  lumber  and  wood  products  will  result.  Planting  a 
forest  crop  on  our  poor  worn  out  or  abandoned  lands  is  an  excellent 
investment  and  there  is  nothing  difficult  in  the  operation. 

PROTECTION. 

Naturally  every  investment  is  attended  with  some  risk,  but  in 
case  of  forest  properties  the  owner  must  care  for  his  own  property 
and  to  a  very  large  extent  his  own  policy  determines  its  safety.  In 
reforesting  there  are  but  four  risks  to  be  considered.  They  are 
injury  from  domestic  animals,  forest  fire,  insect  pests  and  plant 
disease. 

Cattle, —  There  is  but  little  use  in  attempting  reforesting  unless 
the  plantation  is  to  be  protected.  In  any  case  all  domestic  animals 
must  be  excluded  after  planting.  They  not  only  stamp  down  anl 
injure  the  small  trees  but  often  eat  them  off,  producing  stunted  or 
deformed  trees. 

pire. —  Tliis  is  the  worst  enemy  of  young  trees.  A  plantation, 
or  in  fact  any  forest  growth,  should  always  be  protected  from  tliis 

danger. 

Insect  Pests.— They  are  of  but  little  consequence  in  connection 
with  the  trees  considered  in  this  publication  except  the  black  locust. 
The  locust  is  attacked  by  borers  in  some  parts  of  this  State  and  is 
therefore,  only  a  short-lived  tree.  In  case  of  any  insect  trouble^ 
correspond  with  the  State  Entomologist,  Albany,  N.  Y. 

Plant  Diseases.— These,  except  the  white  pine  blister  rust, 
fortunately  are  not  sufficiently  common  in  this  country  to  be 
seriously  considered.  The  use  of  imix>rted  trees  in  reforesting 
should  not  be  considered.  They  may  be,  apparently,  purchased  for 
a  less  price,  but  on  account  of  the  many  and  very  serious  diseases 
on  forest  trees  abroad,  they  should  not  be  used.  Their  importation 
into  this  State  is  prohibiteti  except  after  inspection  by  agents  of  the 
Department  of  Agriculture,  Albany,  N.  Y. 

The  white  pine  blister  rust  is  so  serious  that  imported  white  pme 
should  not  be  used  under  any  circumstances. 
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Summary  of  1909  Tree  DiBtribution* 


a 


z 
a 
3 
4 
5 
6 

7 
8 

9 
20 
zi 
xa 
13 
X4 
IS 
Z6 

«7 
z8 

19 
30 

ai 

32 
33 

94 

as 
36 

37 
38 

39 

30 

31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 

49 
50 
SI 
52 
53 
54 
55 
S6 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

67 


COUNTY  WHERE 
PLANTED 


Franklin 

Fulton 

Wyoming 

Otsego 

Essex 

£s«ex 

Hamilton 

Fulton 

Sullivan 

Nassau 

Hamilton 

Westchester. . . 

Oneida 

Oswego 

Oswego 

Essex 

Chautauqua. . . 

Fulton 

Westchester. . . 

Oneida 

Chattaraugus. 
St.  Lawrence. . 

Oneida 

Westchester. . . 

Ontario 

Clinton 

Oneida 

Albany 

Albany. ^ 

Rockland 

Albany 

Oneida 

OlseKo ........ 

Madison 

Herkimer 

Suffolk 

Herkimerf .  .  .  . 

Oneida 

Otse«o 

Herkimer 

Oneida 

Oran«e 

St.  Lawrence. . 
Cattarauf?ust . 
Franklin 

Rockland t. .  .  ■ 

Ulster 

Oneida 

Franklin 

(Jreene 

St.  LawrenceJ 

Albany 

Suffolk 

St.  Lawrence. . 

Seneca 

Westchester. . . 

OswcRo 

Hamilton 

Washington. . . 

Orange 

Essex 

Cattaraugus. . , 
Montgomery.  . 

Delaware 

Schenectady.  . 

Delaware 

Fulton 


Total 

trees 

planted 


4 
ao 
10 

zo 
10 

2 
10 

3 
61 
10 

4 
I 

3 

170 

10 

2 
a 

4 
I 

45 

I 

3 
3 
5 

3 
2 
3 

4 

3 

60 
I 


I 
2 

/ 
I 

3 

1 1 

10 

5 

32 

I 
2 
I 

2 

T 


000 
000 
000 
100 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
700 
000 
700 
000 
000 
000 
000 
000 
000 
000 
000 
000 
500 
000 
000 
000 
000 
400 
000 
250 
100 
000 


000 
000 
000 
000 
000 
000 


000 


000 
000 
000 
000 


500 
000 
000 

000 
000 
000 
000 
100 
000 
80 
000 
100 
000 
000 
000 


Acres 

Per 

planted 

cent, 
living 

4 

90 

39 

95 

•  ■  ■  • 

80 

ZI 

95 

II 

95 

3 

98 

12 

go 

2i 

90 

4 

95 

I 

•  •  «  • 

98 

3 

98 

160 

85 

21 

95 

1 

95 

3 

zoo 

3 

90 

95 

Z 

98 

z 

99 

3 

99 

2* 

90 

6 

80 

I* 

50 

I 

85 

3 

95 

li 

98 

10 

98 

so 

■98 

3 

95  " 

96 

75 

I 

98 

4h 

98 

3 

98 

2i 

•  •  •  « 

70 

2 

95 

«  •  ■  ■ 

■■'li 

■  •  ■  * 

98 

4 

97 

3 

98 

I 

60 

2 

•  •  ■  • 

90 

3 

70 

8 

97 

3 

70 

10 

90 

6 

99 

5 

90 

25 

90 

90 

I 

90 

il 

90 

...... 

•  •  •  • 

85 

98 

'Cost  of 
plant-  . 
ing  per 
acre, in- 
cluding 
trees 


$6  so 


8 

75 

8 

75 

zo 

00 

8 

00 

8 

00 

8 

00 

Z2 

00 

7 

50 

14 

00 

8 

75 

7 

00 

13 

00 

Opinion  of 
reforesting 


Favorable . 
Excellent. 

Favorable . 
Excellent . 
Excellent . 
Excellent . 
Excellent. 
Excellent . 

Excellent . 

Excellent . 
Excellent. 
I  Excellent. 
Excellent . 
Excellent . 
Good 


7  00 


z5  00 

12  00 

7  00 

zo  00 

14  50 

7  00 

10  00 

3  00 

zo  80 
7   50 


6  00 

6   00 

zo  00 


Favorable . 

Favorable . 
Favorable . 
Excellent. 
Excellent. 
Necessity. 
Necessity. 
Favorable . 
Favorable . 
Favorable . 

Favorable . 
Favorable . 


Favorable 
Z2  00   i   Favorable 


15  00 

12  00 

8  00 

8  00 


9  00 
zo  00 


10  00 

z6  00 

zo  00 

zz  00 

10  35 

8  25 

Z3  00 

9  00 


Necessary.  . 
Desirable. . . 
Favorable .  . 


Very  good . . 
Necessary.  . 

Favorable . . 
Favorable.  . 
Profitable. . . 
Necessity. .  . 

Necessity. . . 

Desirable. . . 
Desirable. . . 

Desirable. . . 
Profitable. . . 


Estimated 
acres  of 
land  in 

town  that 
ought  to 

be  planted 


zoo 


z.ooo 


3.000 
^  of  town 
35  to  50% 


3,000 


500 
'5% 


10^. 
755i 


zo.ooo 


z.ooo 


2.000 
z.ooo 

10^, 
4.000 


4.000 

Z09 

2.000 


100 

500 


z.ooo 


50% 


2.000 
z.ooo 


4.000 
Large. 


1,500 
z.ooo 


•Wherever  blanks  appear  no  report 
+  Canceled  at  applicant's  request. 
i  Cancelled  for  non-payment. 


had  been  received  when  report  was  prepared. 


•    » 


..  * 


n        » 


•        I 

I 
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Summary  of  1909  Tree  Distribution— (Concluded). 


u 

.2  6 

•»< 

'0. 

ex 

< 


136 

137 

138 

139 
140 

I4X 
142 
143 
144 

145 
146 

147 
148 

149 
ISO 

151 
iSa 

153 
1 54 
155 
156 
157 
158 

159 
160 
161 
16a 
163 
164 
16s 
166 

167 
168 
169 
170 

171 
172 
173 
174 
175 
176 

177 
178 

179 
180 
181 
183 
183 
184 
18s 
186 

187 
188 

189 


COUNTY   WHERE 
PLANTED 


Fulton 

Warren 

Fulton 

Franklin.. . . 
Schuylerft.. . 
Broome.  .  . . 
Delaware . . . 

Erie 

Eric 

Delaware. . . 
Herkimer. . . 
Delaware . . . 

Tioga 

Washington. 
Franklin. . . . 

Otsego 

Allegany.  .  . 
Delaware. .  . 
Rensselaer. . 
Delaware. . . 
Delaware . . . 

Essex 

Franklin. . . . 
Columbia. . . 

Nassau 

Suffolk 

Suffolk 

Essex 

Chenango. . . 

Essex 

Chautauqua. 
Hamilton. .. 
Herkimer. . . 
Schuyler. . . . 
Westchester. 

Albany 

Putnam .... 

Suffolk 

Ulster 

Rensselaer. . 

Oswego 

Warren.  .  .  . 
Warren.  .  .  . 

Lewis 

Franklin. .  .  . 

Fulton 

Franklin.. . . 

Fulton 

Chautauqua. 
Franklin.. .  . 

Albany 

Eric 

Oswego 

Oswego 


Total 

trees 

planted 


90,000 

3.000 

3.S00 

300 


3,000 
1,000 
950 
z  ,000 
X  ,000 
X  ,000 
z  ,000 
7,  200 

24,000 
800 

xo,ooo 

9.  000 

500 

6,500 

z  ,000 

575 

xS.ooo 

z  ,000 

2,  000 

900 

900 

900 
S.ooo 
X  ,000 
zo,ooo 
6,000 
z  ,000 
z.ooo 
z  ,200 
z,ooo 
9,150 

600 
9,000 
z  ,000 

Soo 

15.000 

zo,ooo 

1 ,000 

6,000 

soo 
9,000 

700 
2,000 

350 

3.000 

Refused 

Refused 

S  ,000 

9,000 


Acres 

Per 

planted 

cent. 
living 

20 

99 

3 

98 

3 

95 

50 

a* 

■   •    •   • 

8S 

i 

•    ■    •    • 

SO 

3 

75 

I 

60 

90 

I 

■    •    •   • 

5 

90 

90 

98 

3 

90 

8 

90 

i 

k     *      ■     • 

90 

i 

•      •     ■     • 

75 

i 

60 

IS 

95 

z 

90 

«   •    •   ■ 

i 

•   •    •   • 

90 

i 

98 

4 

98 

z 

SO 

zz 

90 

xi 

•   •    •   • 

98 

9 

95 

9 

•   «    •   « 

80 

* 

* 

x 

60 

80 

Z3 

85 

ZZ 

80 

ZO 

•    •    •   • 

90 

i 

90 

3 

90 

6 

90 

9 

90 

«   ■    ■   • 
■   •    •   • 

4, 

■  •    •   • 

■  «    ■   • 

95 

7* 

95 

Cost  of 
plant- 
ing per 
acre,  in- 
cluding 
trees 


$5  00 

9  00 
8  80 


6  50 


8  00 

6  00 

Z2  00 

8  28 

4  00 
6  75 

6  00 

5  00 
8  00 

5  00 


8  00 
7  00 
7  00 

6   ZO 


6  so 

zs  00 

ZO  00 

5  7a 

6  00 

7  75 
3  00 
7  75 


16  00 
z6  00 


Opinion  of 
reforesting 


Estimated 
acres  of 
land  in 

town  that 
oujjht  to 

be  planted 


Investment 

Favorable . . 
Investment . 

4,000 
7,000 

Desirable. . . 

3.000 

Favorable . . 

Desirable . . . 
Desirable. . . 
Desirable . . . 
Necessary, . . 
Necessary. . . 
Desirable . . . 
Desirable . . . 

Necessary. . , 

Necessary. . , 
Necessary. . 
Investment , 
Necessary. . 


Favorable . . 
Favorable.  . 
Necessary. . . 
Necessary. . . 


Necessary. . . 


Necessary. . . 


Favorable.  . 
Important . . 
Important . . 
Important . . 

■   •••«•    •••• 

Necessary. . . 
Necessary. . . 
Necessary. . . 

Necessary. . . 


33/c 

4.000 
3,000 
1,000 

"s^ 

1,000 


50c 
soo 


SOS 


3.000 
1,000 


10,000 


a, 000 


5.000 


4,000 


*  Transplanted  in  garden  for  one  year. 
fi  To  be  shipped  in  1910.       ^    ■ 


This  shows  that  through  our  efforts  1,000  acres  of  private  land 
were  reforested  during  the  past  year.  The  trees  were  set  at  various 
spacings  from  as  wide  as  10  feet  by  10  feet  to  as  close  as  6  feet  by 
6  feet,  and  some  of  the  trees  were  used  for  underplanting,  while  a 
quantity  of  seedlings  was  set  in  nursery  rows  for  planting  in  1910 


1  planted  will  increase  the  above  acreage.  The  success 
t  is  indicated  by  the  very  high  percentage  (average  9c 
living  at  the  end  of  the  first  season,  coupled  with  th( 
ible  opinions  in  regard  to  this  work, 
t  variable  figures  are  given  for  the  cost  of  planting 
range  from  $3  per  acre  for  underplanting,  when  40( 
are  set,  to  $15  to  $16  per  acre  for  setting  transplants 
of  1,200  per  acre;  bnt  in  the  latter  case,  excessive  cart 
rience,  high  wages  and  board  of  men  increased  the  cost 
I  average,  including  cost  of  trees,  when  transplants  art 
3y  6  feet  (1,200  per  acre)  ranges  from  $8  to  $10  pei 
everal  cases,  small  plantings  have  been  done  at  $6  tc 

a  of  the  land  in  this  State  that  should  be  reforested  if 
1  the  above  table,  based  upon  the  reports  received  froir 
:ounties  in  the  State.  Also,  an  opinion  can  be  formed 
the  extent  that  it  is  very  large,  by  traveling  over  the 
i  also  indicated  by  the  large  amount  of  mail  relating  tc 
diich  is  received  every  day  in  the  year, 
ination  of  the  applications  shows  that  several  parties 
',  to  protect  their  water  supply,  among  these  being  both 
k-ater  works  and  commercial  companies.  Our  largest 
iper  companies  are  planting  in  order  to  secure  future 
ulp  wood.  Many  lumber  companies  are  reforesting  in 
ow  lumber.  The  number  of  farmers  and  small  land 
I  are  reforesting  unused  portions  of  their  farms  are  the 
ous,  but  they  usually  buy  in  small  quantity. 
■  in  this  State  thousands  of  acres  of  abandoned  land 
never  intended  for  agricultural  purposes  and  will  pro- 
I  investment  if  properly  planted. 

imission  will  be  glad  to  assist  private  owners  in  this 
as  its  time  and  ability  will  permit.  It  is  the  expectation 
wners  with  the  assistance  of  the  information  in  this 
will  be  able  to  proceed  intelligently  and   successfully 
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scarcely  grade  ae  eeconil  class.     During  recent  years  an  effort  has  been 
made  to  remedy  this  defect. 


The  beginning  of  succeaeful  planting  is  in  the  nursery.  The  fact  that 
the  production  of  nursery  stock  is  not  an  end  in  itself,  but  merely  the 
means  to  an  end,  was  too  often  overlooked  in  the  &ret  attempts  at  re- 
forestation in  this  couutry.  Cheapness  of  production  rather  than  quality 
of  stock  was  the  object  aimed  at  by  the  nurseryman.  Size  of  top  rather 
than  root  developmcut  was  tlie  criterion  by  which  quality  of  stock  was 
judged.  In  no  region  will  these  standards  lead  to  such  disastroos  reeulta 
as  in  the  arid  Southwest,  where  the  young  tree  is  taxed  to  the  utmost  to 
establish  itself  after  planting. 

The  technique  of  ordinary  nursery  practice  has  been  highly  developed 
in  the  larger  nurseries  of  the  Forest  Service,  and  therefore  this  phase  of 
the  problem  will  not  be  discussed  in  detail.  I  wish  to  deal  more  with 
underlying  principles,  considering  the  difficulties  encountered  and  how 
to  overcome  tliem.  The  production  of  vigorous  nursery  stock  is  usually 
a  comparatively  simple  matter.  The  problem  in  the  Southwest  has  been 
to  produce  stock  which  would  successfully  withstand  field  planting. 
Lack  of  soil  moisture,  coupled  with  excessive  water  loss  from  the  foliage 
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ist  between  root  and  top  need  not  be  so  great  as  in  weste 

le. 

tors  more  or  less  within  control  of  the  nurseryman,  which  a 

>rtant  in  determining  the  development  of  the  plaut,  are  set 

ing  space,  water,  protection,  and  cultivation. 

e  seed  should  be  of  high  and  known  vitality  is  well  recognizf 
flueiice  of  the  source  of  the  seed  has  until  recently  been  giv 
ight  in  this  country.  The  theory  that  the  character  of  fon 
other  plants,  is  determined  to  considerabie  extent  by  heredi 
leraily  accepted.  It  has  been  shown  by  a  number  of  Europe; 
JFS  that  such  characteristics  as  form,  rate  of  growth,  ai 
even  though  resulting  from  soil  and  climatic  conditions  und 
mother  tree  grows,  may  be  transmitted  through  tlie  seed.  T 
worthy  investigation  on  this  subject  is  that  of  Engler,'  w 
d  on  exhaustive  experiments  with  Scotch  pine  from  vario 
in  Switzerland,  Germany,  Austria,  Belgium,  Russia,  Korwi 
nd  Scotland.  The  results  of  Dr.  Engler's  work  are  sunim 
le  following  quotation  from  a  review  by  Prof.  J,  W.  Touraej 

ithor  concludes  from  this  comprehensive  study  of  the  Scot 
from  previous  investigations  that  stands  having  poor  growt 
not  suitable  to  collect  seeds  from  for  use  in  forest  practii 
"th-form  comes  from  adverse  soil  conditions  and  from  the  ii 
im  the  wrong  locality.  In  both  cases  the  research  shows  it  ci 
itted  through  the  seed.  For  each  locality  the  indigenous  spo 
Lne  is  the  best  to  collect  seed  from  for  use  in  that  localil 
d,  however,  may  be  used  when  its  origin  is  known.     Thus  se 

and  west  Prussia  is  acceptable  for  use  on  low  elevations 
id,  not  to  exceed  1,000  to  1,300  meters  above  sea-level.  Sou 
^d  may  be  used  on  the  lowlands  of  north  Switzerlantl.     T 

pine  may  be  expected  to  thrive  on  the  ilry  soils  of  the  Jun 
exotic  seed  is  used  it  should  be  with  full  knowledge  of  its  c 
of  the  locality  where  collected.  Tliis  knowledge,  however,  ci 
Gained  through  government  supervision.  We  now  know  th 
le  in  the  cultivation  of  pine  in  the  Swiss  mountains  in  rece 
'  been  due  to  the  use  of  seed  from  the  wrong  localities, 
ears  to  the  reviewer  that  the  results  of  Dr.  Engler's  research 

pine  and  Norway  spruce  and  similar  investigations  in  rece 
)ther  investigators  clearly  show  the  necessity  of  giving  mo 

Aroold :  Elnflnss  der  Proveiilenz  des  Samens  ant  rtle  Rlgenscliaft 
2hea  Holzgewachse.     (In   Mlttellungen  der   ^cliwelzerittcben   Ct 
filr  das  forstllcbe  Versuchawesen,  Zurich,  1005,  Vol.  S ;  81-236 ;  19 
.  3:1-386.) 
taga  Society  of  American  Foresters,  Vol.  IX,  No.  1. 
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attention  in  this  country  to  the  descent  of  the  seed  that  we  use  in  forest 

practice. 

''With  the  use  of  such  widely  distributed  species  as  western  yellow 
pine,  Douglas  fir,  and  even  white  pine,  the  success  attending  their  cul- 
ture in  any  particular  locality  may  be  largely  determined  by  the  descent 
of  the  seed/' 

The  result  of  50  years  of  planting  with  Scotch  pine  in  Sweden'  shows 
that  seed  grown  in  France,  southern  Germany,  and  other  regions  of  a 
decidedly  milder  climate  than  that  of  Sweden  produces  trees  of  very  in- 
ferior form  and  so  poorly  adapted  to  Swedish  conditions  that  entire 
plantations  often  die  out  at  the  age  of  30  or  40  years.  In  reading  Swe- 
dish articles  on  forest  management  one  repeatedly  finds  the  statement 
that  trees  of  good  form  should  be  selected  for  seed  production,  since 
form  is  believed  to  be  influenced  by  heredity  as  well  as  by  soil  and  climate. 
Experiments  with  western  yellow  pine  at  the  Fort  Valley  Experiment 
Station  show  a  marked  difference  in  the  germination  of  seed  from  differ- 
ent individual  trees  in  the  same  locality.  Young  and  vigorous  trees 
which  have  reached  the  seed-bearing  stage  produce  seed  of  considerably 
higher  vitality  than  old,  over-mature  trees.  Mechanical  injuries,  such  as 
basal  bums  and  lightning  scars,  appear  to  stimulate  the  tree  to  the  pro- 
duction of  better  seed.  Mistletoe  and  bark  beetles  appear  to  lower  the 
vitality  of  the  seed.  No  constant  relation  has  been  found  to  exist  be- 
tween the  character  of  the  mother  tree  and  the  resulting  seedlings,  but 

I  this  phase  of  the  experiment  has  not  been  carried  far  enough  to  yield 

definite  results.  Studies  of  this  character  are  complicated  by  the  fact 
that  since  tree  flowers  are  generally  fertilized  by  the  pollen  from  a 
number  of  neighboring  trees,  only  one  of  the  parents  is  known. 

:  Studies  on  thef  influence  of  the  geographical  origin  of  seed  have  not 

I  been  carried  sufficiently  far  in  this  country  to  establish  final  conclusions. 

[  Experiments  with  western  yellow-pine  seed  from  different  regions  at  the 

Fremont  and  Fort  Valley  Experiment  Stations,  however,  show  a  decided 
difference  between  the  rate  of  germination  and  size  and  hardiness  of  the 
seedlings.  Similar  experiments  with  Douglas  fir  are  being  carried  on  at 
other  experiment  stations.  These  investigations  should  ultimately  deter- 
mine for  each  locality  from  what  regions  seed  may  be  obtained.  For  the 
present  the  safest  practice  is  to  use  only  local  seed,  collected,  as  far  as 
possible,  from  middle-aged,  sound,  well-formed  trees. 


•  Edvard  Wibeck :  "TaU  ock  Gran  af  SydUg  Hftrkomst  i  Sverlge."  Medde- 
landen  fron  Statens  Skogsforsokaanstalt,  Stockholm,  H&ftet  9,  1912,  pp.  75-134, 
Reviewed  in  Proceedings  of  Society  of  American  Foresters,  Voh  &,  No.  1, 
pp.  113-119. 
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loam  is  generally  considered  the  best  soil  for  a  nursery.  A  v 
Buch  as  the  adobe  characteristic  of  large  portions  of  the  foi 
Arizona  and  New  Mexico,  is  difficult  to  cultivate,  and  app 
t  conducive  to  the  development  of  roots  suitable  for  planti 
sand  is  also  objectionable,  because  it  does  not  retain  euffici 
The  Port  Bayard  Nursery  is  typical  of  the  former  type  t 
is  Nursery  of  the  latter.  At  the  Fort  Bayard  Nursery 
sing  made  to  improve  the  soil  by  adding  sand  and  orga 
the  form  of  barnyard  and  green  manures.  At  the  Galli; 
ay  is  added  in  addition  to  organic  matter, 
ice  at  the  Fort  Valley  Experiment  Station,  where  the  Boi! 
im,  indicates  that  there  is  danger  of  applying  too  much  ba 
izer,  especially  if  not  thoroughly  rotted,  A  bed  was  trea 
3  inches  of  old  and  fairly  well  rotted  manure  in  the  fall 
one-half  of  the  bed  it  was  spaded  in,  while  in  the  other  1: 
«d  in  a  layer  5  to  8  inches  below  the  surface.  The  stock  p 
ing  the  two  years  following  was  markedly  inferior  to  t 
adjoining  non -fertilized  beds.  Apparently  the  decaying 
XT  robbed  the  plants  of  the  moisture  in  the  soil,  despite 
,he  bed  was  watered  weekly.  XJililoubtedly  tlie  result  wo 
different  in  a  humid  region  or  where  facilities  for  heavy  i: 
available.  The  best  course  is  to  apply  only  a  moderate  amo' 
and  to  grow  a  cover  crop,  preferably  some  leguminous  pis 
ear.  This  shoutd'be  plowed  under  early,  so  that  it  will 
.  If  field  peas,  for  example,  are  not  plowed  under  until  f 
rill  be  more  or  less  woody  and  the  time  for  decay  will  be  insi 
the  result  that  this  material  will  interfere  with  transplant! 

'pace 

HB  been  a  tendency  in  the  past  to  pay  too  little  attention  to 
at  of  seedlings,  the  apparent  assumption  being  that  the 
necessary  to  produce  a  good  transplant  takes  place  in 
bed  alone.  As  a  rule,  the  seedlings  are  too  dense,  especii 
are  left  in  the  beds  until  two  years  old.  The  charaeteris 
1  seedlings  are  a  slender  form,  with  small  crowns  of  few  ) 
les,  and  a  correspondingly  small  root  system.  Western  yel 
rticular  needs  plenty  of  growing  space.  A  seedling  which 
fed  in  over-dense  beds  or  has  developed  a  tall,  weak  stem  i 
;e  through  excessive  artificial  shading,  crowding,  or  too  m' 
TS  the  transplant  stage  under  a  handicap.     A  dwarfed  8( 
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ling  may  recover  imder  favorable  conditions,  but  tall,  spindling,  tl 
foliaged  seedlingB  retain  this  undesirable  form.  Experiments  indii 
that  western  yellow  pine  second-year  seedlings  should  not  be  denser  t 
75  per  square  foot.    Watering  will  also  increase  the  capacity  of  beds; 

elcessive  wa'P"""'  BlimilH  hp  nvoirlpil.  }ii>(<Aiijii>  nInntB  nnvliiiviil  imdpr  R 

conditions  v 
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cent  Burvived  from  the  planting  in  1912  and  87  from  1913  planting. 
On  volcanic  cinder  soils,  37  and  58  per  cent  respectively.  In  the  Doug- 
las-fir type  (granitic  soils),  61  and  44  per  cent  respectively. 

The  results  of  soil  moisture  determinations  on  the  same  sites  in  1912 

follow : 

Table  1. — Soil  moisture  on  planting  Htea 


Site. 

Soil  moisture,  percent  of  dry  weight. 
Depth,  -4-10  inches.    Average  of  3  sampler. 

May. 

June. 

July. 

August. 

September 

Yellow-pine  type: 
1.  Limestoiie  soil 

16.4 

22.7 
21.7 

3.9 

13.8 

13.8 

4.3 

15.3 

2.2 

6.8 
9.2 
4.9 

10.8 

9.8 

19.3 
17.3 
17.4 

12.5 

4.5 

2.  Volcanic  "malpais"  soil : 

a.  Rocky  ridge 

h.  Non-rocky  flat 

3.  Volcanic  cinder  soiL . . . 
Douglas-flr  type: 

4.  Granitic  soil 

10.4 
5.7 
5.8 

7.2 

• 

Although  counts  on  Site  1  show  a  fairly  high  percentage  of  live  plants, 
success  is  uncertain.  The  losses  appear  to  be  due  not  to  the  inability  of 
the  plants  to  establish  themselves,  but  to  top  injuries,  which  are  mainly 
the  work  of  grasshoppers,  a  tip-moth,*  the  May-beetle,*^  and  rodents. 
Some  damage  also  results  from  winter  killing.  These  agents,  excepting 
the  May-beetle,  seldom  kill  the  plants  outright,  but  destroy  the  new 
growth  from  year  to  year,  so  that  at  the  end  of  three  or  four  years,  while 
counts  may  show  as  high  as  80  per  cent  living,  the  trees  are  but  little 
taller  than  when  they  were  planted.  That  this  area  is  capable  of  pro- 
ducing western  yellow  pine  is  evinced  by  old  stumps  representing  stands 
equal  to  the  best  that  are  being  cut  in  this  region  today.  The  present 
conditions  are  probably  the  result  of  destroying  the  forest,  since  the  land 
is  practically  denuded  for  miles  around.  The  light,  calcareous  soil  dries 
out  rapidly,  but  this  is  compensated,  in  a  measure  at  least,  by  the  fact 
that  it  has  a  low  "wilting  coefficient" — i.  e.j  only  a  small  percentage  of 
the  moisture  is  non-available  for  growth.     Probably  the  most  serious 

*  The  species  has  not  been  determined,  owing  to  the  failnre  to  find  the  insect 
in  the  adult  stage.  The  eggs  are  deposited  in  the  bud  or  young  shoot  In 
June  the  larva;  are  found  to  have  hollowed  out  the  shoot  to  such  an  extent 
that  it  breaks  off. 

•The  larvae  of  the  May-beetle  feed  on  the  roots  of  the  pine.  UsnaUy  the 
entire  root  system  is  destroyed,  with  the  result  that  the  plant  suddenly  dries 
up.  Frequently,  however,  only  a  portion  of  the  root  is  devoured,  and  then 
the  plant  may  persist  in  an  unhealthy  condition  for  several  months,  or  may 
even  recover. 


V 
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D  reBulting  from  deforestation  is  the  establishment  of  a 
rass  {Festuca  arizonica),  whith  saps  the  soil  and  harbors  a  n 
f  insects  and  rodents.  To  reforest  such  areas  as  this,  it  nia} 
y  to  screen  young  plants  and  to  eliminate  grass  competition 

or  hand  cultivation.  The  cost  of  these  operations  would 
irohibitive.' 

givea  promise  of  good  results.  This  site  represents  the  optim 
us  for  Testem  yellow  pine  in  the  district.  The  area  is  on  an 
on  which  about  one-third  of  the  original  stand  remains.  ' 
precipitation  is  about  34  inches.  The  soil  contains  a  large  ] 
of  adobe,  which  gives  it  a  tendency  to  bake.  It  retains  moist 
I  has  a  high  "wilting  coeiRcient" — i.  e.,  a  high  percentage  of 
i  is  non-available  for  plant  growth.  Perhaps  the  worst  coi 
e  is  the  severe  winters.  In  1912-1913  mlich  damage  resui 
Qter  killing.    The  plants  were  not,  as  a  rule,  killed  entirely, 

were  injured-  Very  little  damage  of  this  character  took  p! 
he  winter  of  1913-1914.  The  larvee  of  the  May-beetle  kill  fi 
per  cent  of  the  plants  during  the  first  two  years.  The  grow 
re  frequently  injured  by  the  tip-moth.  A  few  plants  are  cut 
id  by  rodents.  While  the  above  agents  may  be  expected  to 
;  stock  by  from  30  to  50  per  cent  during  the  first  five  years,  i 

that  with  a  spacing  of  6  by  6  feet  the  survivors  will  be  suffici 
a  good  stand. 

lain  difference  between  the  flats  and  ridges  is  in  the  presenci 
rhe  flats  are  comparatively  free  from  rocks,  while  the  ridges 
very  rocky,  and  consequently  the  soil  is  less  compact  The  fl 
uit  of  their  situation,  are  more  subject  to  frost  than  the  rid 

reproduction  is  generally  most  abundant  on  the  ridges. 
I  is  on  a  Forest  Service  cutting  area  in  the  lower  limits  of 
yellow-pine  type.    The  subsoil  is  a  heavy  adobe  similar  to  1 
I,  but  the  surface  soil  to  a  depth  of  from  a  few  indies  to  3 

contains  a  large  proportion  of  volcanic  cinders.  Sometimes 
Layer  consists  of  almost  pure  cinders,  but  usually  they  are  mi 
)re  or  less  clay.  The  adobe  subsoil  retains  moisture  well, 
;  can  be  reached  by  the  roots  planting  is  usually  successful. 
le,  this  site  is  drier  than  No.  2,  partly  on  account  of  coarse 
tly  on  account  of  lower  precipitation.    Very  little  winter  kil 

tant  District  Forester  Woolsey  Is  authority  for  the  stiitemeDt  tha 
Jie  damage  from  rodents  and  dr.vlnE  out  was  much  more  severe  w 
h  and  ^ass  were  only  partially  cleared.  Ae  a  direct  result  of 
e  Frencli  arc  now  naually  removing  oil  herbaceous  and  brush  gr( 
nting  sites,  notwithstanding  the  additional  expense. 
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haa  been  experienced.  With  respect  to  damage  by  insects  and  ro« 
Site  3  occupieB  a  place  between  1  and  2.  The  tip-moth  ia  the 
enemy.  Natural  reproduction  in  the  vicinity  shows  almost  every 
up  to  3  feet  in  height  to  have  been  injured  by  this  insect ;  but  obi 
tions  indicate  that  a  large  proportion  will  finally  recover.  The  lost 
this  site  will  be  greater  than  on  No.  3,  but  there  is  good  reason  to  b 
that  planting  will  be  successful. 

Site  4  is  an  old  bum,  where  the  remaining  stand  consists  of  wi 

yellow  pine,  Douglas  fir,  and  limber  pine.    Aspen  has  grown  up  in 

thickets;  but  the  yellow  pine  was  planted  in  the  openings  where  lit 

no  aspen  occurs.    The  precipitation  is  about  30  inches,  or  6  inches 

than  on  the  best  sites  in  the  pure  yellow-pine  type.    The  soil  ia  o: 

nitic  origin  and  contains  more  humus  than  is  found  in  the  jellofl 

type.    Very  little  loss  from  winter  killing  and  insects  has  been  e: 

enced.    Gophers  do  more  or  less  damage  by  digging  up  or  Covering ; 

plants.    The  comparatively  poor  results  on  this  site  are  due  mail 

the  fact  that  since  the  planting  season  is  from  two  to  three  weeks 

than  in  the  yellow-pine  type  where  the  stock  is  grown,  the  stock  mi 

held  in  storage  to  prevent  growth.    However,  the  second  season's  gi 

together  with  the  development  of  native  trees  on  the  area,  indicate: 

western  yellow  pine  will  do  fully  as  well  here  as  on  the  other  sites. 

Perhaps  the  most  difficult  sites  attempted  in  District  3  are  th 

yellow  pine-juniper  cut-over  areas  on  the  Cameron  Creek  watersh 

the  Gila  National  Forest.     Moisture  conditions  here  are  less  favi 

than  in  the  pure  yellow-pine  type.    The  reforestation  of  this  wat< 

was  undertaken  by  the  Port  Bayard  Nursery  in  1906.     Western  i 

'.        pine  is  the  main  species  used,  although  Jeffrey  pine  is  promising. 

gator  juniper  and  pinon  ought  to  succeed  here,  but  on  account  oi 

j         growth  and  low  commercial  value  they  are  not  desirable.     Arizor 

I         press  ia  exceedingly  promising  on  north  slopes.    The  plantings  pr 

1911  are  largely  failures  due  mainly  to  the  use  of  poor  stock.    T 

j         suits  of  experimental  planting  on  various  sites  made  in  late  wintei 

I         2-1  stock,  in  1913  and  1913,  are  as  follows  (last  examination  was 

I         in  November,  1913) ;  On  open,  level  mesa  80  per  cent  survivals 

I         1912  planting  and  75  per  cent  from  1913  planting;  in  oak  bru 

south  and  southeast  elopes,  71  per  cent  as  a  result  of  1913  opera 

!         on  west  slopes  58,  and  on  steep  north  slopes  S2  per  cent  (plani 

'         1913). 

I  The  comparatively  poor  results  on  the  north  slopes  are  due  par 

[         the  fact  that  the  stock  had  been  dipped  in  kerosene  emulsion  t 

aphids.    Another  probable  cause  is  the  fact  that,  owing  to  the  froze] 
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ition  of  the  soil  on  the  north  slope  at  the  time  the  otner  sites  were 
ianted,  it  was  necesBary  to  heel-in  the  stock  for  aeveral  weeks  twfore 
lanting.  This  condition  must  usually  he  reckoned  with  in  planting 
)rth  slopes.  One  of  the  beet  plantations  on  the  Cameron  Creek  water- 
led  is  an  area  of  about  five  acres  planted  in  January,  1911,  on  a  south- 
st  slope  in  moderately  dense  oak  brush.  Fully  60  per  cent  are  in 
riftj  condition  at  the  present  time.  An  area  of  70  acres,  taking  in 
.rions  sites  excepting  north  slopes,  planted  in  January  and  February, 
114,  is  at  the  present  writing  a  complete  success. 
The  Douglas  fir  and  Engelmann  spruce  planting  areas  are  mainly  on 
i  bums  above  8,500  feet  elevation.  Two  general  conditions  occur, 
mely,  aspen-covered  and  open  areas.  All  observations  thus  far  indi- 
te that  the  aepeD-covered  areas  are  most  favorable.  The  shade  of  the 
pen  checks  excessive  evaporation,  but  is  not  ordinarily  dense  enough 

injure  young  Douglas  fir  or  Engelmann  spruce.  In  heavy  aspen 
inds  it  may  pay  to  thin  the  nurse  trees  after  the  conifers  are  from  8 

10  years  old.  There  is  generally  little  difference  between  the  soil 
Mstore  content  of  aspen-covered  and  open  plots.  A\Tiile  evaporation 
:>m  the  ground  is  lower  in  the  aspen  stands,  this  is  offset  by  the  con- 
mption  by  the  aspens  themselves.  The  results  of  two  years'  experi- 
mtal  planting  with  Douglas  fir  at  the  Fort  Valley  Experiment  Sta- 
in, as  shown  by  last  examination  in  June,  1914,  are:  31  per  cent  in 
od  condition  in  the  open  and  47  under  aspen  cover  (1913  planting) ; 

per  cent  in  the  open  and  74  under  aspen  (1013  operations). 
The  stock  in  1912  was  poor  and  in  1913  fair.    All  of  the  planting  was 
ne  in  early  spring. 

Id  all  planting  it  is  important  to  take  advantage  of  local  ground  fea- 
res,  such  as  slight  depressions,  the  shelter  of  stumps,  logs,  or  liuslics, 
d  spots  where  competition  from  other  vegetation  will  not  be  excessive, 

ason  for  Planting 

Spring,  summer,  fall,  and  winter  planting  have  been  tested  with  prac- 
ally  all  species  used.  The  experiments  point  conclusively  toward  the 
periority  of  early  spring  or,  in  some  cases,  late  winter  planting.  Sum- 
;r  planting  makes  it  possible  to  take  advantage  of  the  summer  rainy 
riod,  when  conditions  for  growth  are  optimum ;  but  the  disadvantage 
Bommer  planting  is  that  trees  at  that  time  are  in  a  growing  condition 
d  therefore  suffer  more  from  the  shock  of  transplanting  than  at  other 
oes.  The  most  common  difficulty  with  fall  planting  is  that  the  tops 
3  subject  to  drying  out  during  the  winter,  especially  on  sites  which  do 
t  remain  snow-covered.     Another  form  of  injury  on  heavy  soils  is 
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frost  heaving.  In  the  yellow-pine  type  the  soil  is  often  too  dry  for  plant- 
ing in  the  fall.  Winter  planting  is  practical  only  where  the  ground  does 
not  stay  frozen  during  long  intervals.  At  the  Fort  Bayard  Nursery 
western  yellow  pine  is  now  generally  planted  late  in  January  or  Febru- 
ary on  the  warmer  sites.  The  advantage  of  spring  or  late  winter  plant- 
ing is  that  the  roots  are  in  the  ground  at  the  first  beginning  of  growing 
weather,  while  the  tops  are  not  exposed  unduly  long,  as  in  the  case  of 
fall  planting.  In  order  to  survive  the  long  rainless  period  of  May,  June, 
and  early  July,  it  is  important  that  the  roots  become  established  before 
the  severe  drought  sets  in.  The  soil  is  usually  well  saturated  in  early 
spring,  but  it  grows  steadily  drier  until  the  drought  is  broken  by  the 
summer  rains  in  July.  Plants  which  are  set  out  as  soon  as  the  frost  is 
out  of  the  ground  have  from  a  month  to  six  weeks  of  comparatively  cool 
weather  and  abundant  soil  moisture  in  which  to  become  established  before 
the  extremely  dry  period  begins.  If  planting  is  delayed,  the  period  for 
establishment  is  correspondingly  shortened. 

The  above  conditions  are  somewhat  modified  in  northern  New  Mexico 
and  in  the  higher  altitudes  of  the  entire  two  States,  where  the  early  sum- 
mer dry  period  is  less  pronounced.  Douglas  fir  has  been  planted  in  July 
and  August,  at  altitudes  of  9,000  to  10,000  feet,  on  the  Coconino,  Pecos, 
and  Crook  National  Forests  with  a  fair  degree  of  success ;  but  the  results 
generally  are  in  no  wise  comparable  with  those  of  early  spring  planting. 

It  may  be  stated  as  a  general  rule  that  for  all  species  in  Arizona  and 
New  Mexico  the  best  time  to  plant  is  as  early  in  the  spring  as  the  con- 
dition of  the  soil  permits.  The  actual  date  may  vary  from  January  15 
on  the  lower  southerly  exposures  to  June  1  o  in  the  high  mountains,  where 
the  snow  persists  late  into  the  summer.  If  it  becomes  necessary  to  plant 
late  in  the  spring  or  during  the  summer,  the  best  possible  sites,  prefer- 
ably near  the  upper  altitudinal  range  of  the  species,  should  be  chosen. 
For  late  spring  planting  it  is  advisable  to  hold  back  the  growth  of  the 
stock  as  much,  as  possible.  This  can  be  accomplished  by  heeling-in  along 
a  snow-bank  in  a  protected  situation  at  a  high  altitude.  Experience  has 
shown  that  stock  cannot  be  kept  in  this  manner  much  later  than  June  1. 
In  simimer  planting  the  operations  should  be  deferred  until  the  soil  has 
been  moistened  to  the  depth  reached  by  the  roots. 

Stock 

Several  age-classes  of  stock  have  been  used.  In  the  following  pages 
the  designation  indicates  the  number  of  years  in  seed  bed  and  transplant 
bed.  Thus  2-1  stock  means  plants  which  were  grown  two  years  in  the 
seed  bed  and  one  year  in  the  transplant  bed. 
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The  ^-2  stock  planted  in  1913  dried  up  considerably  in  the  top8  dur- 
ing the  dry  foresummer.  This  is  attributable  primarily  to  the  long  etem 
{4-7  inches).  On  November  6,  1913,. only  70  per  cent  of  this  stock  was 
in  perfect  condition  against  95  per  cent  of  the  H^l  stock.  In  1912 
the  ^-S  stock  was  much  shorter  than  the  same  class  in  1913,  which 
accounts  for  the  good  results  in  1912  planting  of  this  stock. 

It  seems  to  be  quite  conclusively  established  that  the  use  of  1^-year 
seedlings  is  not  advisable.  A.  number  of  2y^-yea.T  seedlings  thinned  in 
the  seed  beds  to  approximately  the  density  of  transplants  were  field 
plant«d  in  the  spring  of  1914.  This  stock  is  expected  to  give  better 
results  than  the  li^-year  seedlings,  although  the  root  development  is 
decidedly  inferior  to  that  of  1^-1  transplants. 

Twice  transplanted  stock  is  too  expensive,  due  to  the  extra  cost  of  the 
second  transplanting.  The  only  case  in  which  the  use  of  this  class  of 
stock  may  be  justified  is  when  culls  are  placed  in  the  transplant  bed  a 
second  time  instead  of  being  thrown  away. 

First-class  transplants,  judging  from  the  results  of  the  1913  planting, 
yield  distinctly  better  results  than  second-class  transplants.  Whether  it 
will  pay  to  cull  all  plants  of  inferior  development  depends  upon  the  site, 
the  season,  and  the  percentage  of  such  plants  in  the  stock.  Ordinarily, 
if  the  stock  runs  80  per  cent  or  more  of  firsts,  it  will  not  pay  to  cull  any 
except  the  very  poorest  plants.  If,  however,  the  stock  runs  as  low  as  40 
per  cent  firsts,  it  will  pay  to  cull  the  inferior  plants  and  either  discard 
or  transplant  them  a  second  time.  The  data  at  hand  are  inadequate  for 
definite  statements  as  to  when  the  latter  action  is  advisable.  The  best 
solution  of  the  problem  is  to  grow  stock  with  a  high  percentage  of  good 
plants. 

The  1^-1  stock  will  probably  prove  the  most  economical  in  northern 
Arizona.  While  Yn-Z  transplants  sometimes  give  good  results,  they  are 
generally  too  large  to  withstand  field  planting  welL 

The  results  with  different  classes  of  western  yellow  pine  at  the  Fort 
Bayard  Nursery,  planted  in  January  and  recounted  in  November,  1913, 
are  as  follows:  2-1  stock  gave  37  per  cent  of  survivals;  1-1  stock,  29; 
1—1-1  stock,  27,  The  planting  was  on  a  brush-covered  south  slope  of 
about  10  degrees — a  very  difficult  site.  Each  class  is  represented  by  200 
plants. 

On  the  whole,  the  Ijest  results  with  western  yellow  pine  at  the  Fort 
Valley  Experiment  Station  and  the  Fort  Bayard  Nursery  have  been  ob- 
tained with  8-1  or  1^-1  stock.  The  difference  between  2-1  and  1^1 
stock  is  that  in  the  former  class  the  seed  is  sown  in  the  spring,  while  in 
the  latter  it  is  sown  in  July  or  August.     Thus  2-1  stock  is  produced 
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meiit  and  yields  practically  the  same  results.  In  Douglas  fir  the  best 
development  ie  UBiially  found  in  transplants,  bat  seedlings  are  often 
sufficiently  good  to  warrant  their  use. 

Methods 

The  difficult  conditions  under  which  the  establishment  of  trees  takes 
place  in  the  Southwest  demand  the  use  of  careful  methods.  Because  of 
the  large  root  systems  necessary  to  insure  success  in  planting,  fairly 
large  boles  must  be  dug.  The  roots  must  be  spread  out  in  a  natural 
position  and  the  soil  firmed  around  them.  The  necessity  for  good  plant- 
ing is  obvious  when  it  is  considered  that  immediately  after  the  trees  are 
set  out  they  must  withstand  a  period  of  two  or  three  months  with  prac- 
tically no  rain.  The  quick  methods  sometimes  used  in  regions  of  abun- 
dant rainfall,  as,  for  example,  where  a  plant  with  a  short  straight  root 
is  inserted  in  a  slit  made  with  an  axe  or  spade,  are  out  of  the  question 
in  the  Southwest, 

In  determining  the  size  of  planting  holes  necessary  it  was  assimied 
at  the  outset  that  the  depth  must  be  equal  to  the  length  of  the  root  and 
the  width  sufficient  to  permit  the  roots  to  be  spread  out  in  a  natural  posi- 
tion. The  benefite  sought  in  the  use  of  extremely  wide  holes  up  to  12 
inches  or  more  are  those  usually  resulting  from  cultivation,  namely,  im- 
proving the  condition  of  the  soil  and  eliminating  competing  vegetation. 
This  principle  was  carried  to  the  extent  of  spading  up  spote  2  feet  in 
diameter  a  year  before  planting. 

In  the  fall  of  1910  a  number  of  spots  18  to  24  inches  wide  were  spaded 
to  a  depth  of  13  inches.  At  the  same  time  a  number  of  holes  18  to  24 
inches  in  diameter  and  12  inches  deep  were  dug  and  left  open  through 
the  winter.  The  following  spring  western  yellow-pine  and  Douglas-fir 
transplanted  all  excellent  stock,  were  planted  in  the  prepared  spots  iud 
holes,  and  also  in  holes  6  te  8  inches  in  diameter  dug  In  the  virgin  Eoil 
at  the  time  of  planting.  In  the  spring  of  1913  additional  plote  were 
planted,  comparing  holes  5  te  6  inches  wide  with  holes  10  to  12  inches 
wide,  all  dug  at  the  time  of  planting.  The  resulte  for  yellow  pine  (last 
examination  in  May,  1914)  may  be  summarized  as  follows:  In  prepared 
spots  on  "malpais"  soil,  38  per  cent  in  good  condition;  on  limestone, 
failure;  in  holes  open  over  winter  on  "malpais"  soil,  33  per  cent;  in  holes 
dug  at  time  of  planting,  48  per  cent  on  "malpais"  soil  and  failure  on 
limestone  soil;  in  holes  5  to  6  inches  in  diameter,  both  on  "malpais" 
soil,  40  per  cent;  in  holes  10  to  12  inches  in  diameter,  40  per  cent  (1912 
planting).  The  1913  planting  gave  for  the  smaller  holes  97  per  cent  of 
survivals  and  for  the  larger  holes  91  per  cent. 

For  Douglas  fir  the  difference  in  the  preparation  of  the  soil  did  not 
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loose  soil,  the  roots  are  straightened  out.     It  requires  somewhat  more 
time  than  the  "side-hole**  but  considerably  less  than  the  "cone*'  method- 

The  results  with  western  yellow  pine  planted  by  different  methods  at 
the  Fort  Valley  Experiment  Station  are  briefly  as  follows : 

The  1912  planting  gave  for  the  "side-hole"  method  24  per  cent  of 
survivals;  "cone**  method,  48,  and  "middle-of-hole**  method,  39.  The 
1913  planting  showed  83,  77,  and  73  per  cent  survivals  respectively  for 
the  three  methods.  The  stock  used  was  l^^^l  old  and  the  observations 
were  made  in  May,  1914. 

For  Douglas  fir  the  1913  planting  gave  for  the  "side-hole**  method  74 
per  cent  of  survivals  in  June,  1914;  for  the  "cone**  method,  72;  for  the 
"middle-of-hole**  method,  58. 

None  of  the  three  methods  shows  consistent  superiority  over  the  others. 
In  the  1912  planting  of  western  yellow  pine  the  "side-hole**  method 
shows  poor  results,  but  in  the  1913  planting  it  compares  favorably  with 
the  other  methods.  In  Douglas  fir  the  "side-hole**  method  holds  first 
rank.  All  of  the  1912  yellow-pine  planting  suffered  severely  from  winter 
killing,  with  the  result  that  a  high  percentage  have  no  definite  leaders. 

The  results  secured  at  Fort  Bayard  Nursery  are  more  conclusive  than 
those  obtained  at  the  Fort  Valley  Experiment  Station. 

In  1912  planting  the  "side-hole**  resulted  in  73  per  cent  living  in 
November,  1913,  and  the  "cone**  method  in  78. 

In  1913  planting  the  "side-hole**  gave  56;  the  "cone,**  67,  and  the 
"middle-of-hole**  method,  61  per  cent  living  in  November. 

The  order  of  merit  for  the  three  methods  is :  "Cone**  method,  "middle- 
of-hole**  method,  and  "side-hole**  method. 

The  time  required  to  plant  100  western  yellow  pine  by  the  various 
methods  on  heavy,  more  or  less  rocky  soil,  according  to  records  at  the 
Fort  Valley  Experiment  Station  in  1913,  reduced  to  a  1-man  basis,  is  as 
follows:  "Side-hole**  method,, 3  2/3  hours;  "cone**  method,  6  2/3  hours; 
"middle-of-hole**  method,  4  2/3  hours. 

At  the  Fort  Bayard  Nursery  the  cost  of  the  "cone**  method  is  esti- 
mated 60  per  cent  higher  than  the  "side-hole**  method. 

Reducing  the  results  of  the  1912  western  yellow-pine  planting  at  Fort 
Valley  to  the  basis  of  cost  per  thousand  living  plants,  placing  labor  at 
$2.50  per  day  and  stock  at  $4  per  M,  the  results  at  the  close  of  the  year 
1913  are  as  follows :  "Side-hole**  method,  $21.76;  "cone**  method,  $27.58; 
"middle-of-hole**  method,  $21.26. 

A  similar  comparison  for  the  1913  planting  would  be  premature  at 
this  time. 

In  choosing  between  the  three  methods  the  "cone**  method  may  ordi- 
narily be  eliminated  as  too  expensive.    It  costs  considerably  more  than 
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the  ^^iddle-of-hole*'  method  and  gives  but  little  better  results.  Between 
the  "side-hole'^  and  "middle-of-hole"  methods  there  is  a  slight  margin 
in  favor  of  the  latter  in  western  yelloW  pine.  The  choice  between  these 
two  methods  should  be  governed  more  or  less  by  circumstances.  When  it 
is  necessary  to  employ  inexperienced  planters,  the  ^^side-hole"  method 
will  generally  prove  superior,  because  with  this  method  there  is  less 
danger  of  bending  the  roots  and  of  too  deep  or  too  shallow  planting. 
On  difficult  sites  the  "middle-of-hole"  method  is  surer  of  success.  On 
the  whole,  choice  of  method  is  of  less  importance  than  efiScient  work  and 
an  understanding  of  the  needs  of  the  tree  by  the  planter. 

Costs 

No  reliable  data  on  the  cost  of  planting  in  District  3  are  available. 
Since  all  of  the  planting  has  been  on  a  comparatively  small  scale,  over- 
head charges  and  cost  of  supervision  have  been  unduly  high.  This  ap- 
plies particularly  to  nursery  work.  It  is  reasonable  to  assume  that  if 
circumstances  should  in  the  future  warrant  the  establishment  of  large 
nurseries  planting  stock  can  be  produced  about  as  cheaply  here  as  in 
other  districts.  At  the  Gallinas  Nursery,  where  cheap  Mexican  labor  is 
available,  Douglas  fir  and  Engelmann  spruce  have  been  planted  at  from 
$12  to  $15  per  acre.  At  the  Fort  Bayard  Nursery,  where  western  yellow 
pine  is  the  principal  species,  where  labor  is  comparatively  high,  and 
where  careful  work  is  necessary,  the  cost  has  been  about  $30  per  acre. 
It  is  estimated  that  in  large-scale  operations  the  cost  for  western  yellow 
pine  will  be  from  $15  to  $25  per  acre,  and  for  Douglas  fir  and  Engel- 
mann spruce  from  $10  to  $15  per  acre,  spacing  6  by  6  feet. 

THE  FUTURE  OF  ARTIFICIAL   FORESTATION   IN  DISTRICT   3 

The  experiments  cited  in  the  preceding  pages  indicate  that  planting 
can,  with  the  possible  exception  of  certain  sites — as,  for  example,  large 
clear  cuttings  which  have  grown  up  to  grass — be  successfully  accom- 
plished in  this  region.  The  oldest  experimental  plantations  are  now  in 
their  fourth  season.  They  show  from  50  to  75  per  cent  of  the  plants 
hving,  but  an  average  of  from  10  to  20  per  cent  of  these  have  top  in- 
juries resulting  from  insects,  winter  killing,  and  rodents.  It  is  evident 
that  a  considerable  loss  must  be  expected  before  the  plants  are  fully  es- 
tabhshed.  The  same  mortality  is  found  in  natural  reproduction.  Sev- 
eral sample  plots  were  established  on  the  Coconino  in  western  yellow- 
pine  reproduction  from  two  to  four  years  old  in  1908  and  have  been 
examined  yearly.  One  plot  50  by  100  feet  containing  95  seedlings  in 
1908  had  18  alive  in  1913,  and  of  these  only  eight  were  in  good  condi- 
tion.   In  another  plot,  out  of  66  in  1908,  50  remained  in  1913,  and  not 
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one  of  these  had  a  good  top.  These  results  are  less  discouraging  when  it 
is  borne  in  mind  that  despite  serious  setbacks  good  stands  are  being  es- 
tablished naturally,  even  on  the  most  adverse  sites.  Many  of  the  seed- 
lings which  now  have  dead  terminals  will  doubtless  recover  and  even- 
tually develop  good  form.  This  opinion  is  supported  by  the  fact  that 
thrifty  saplings  up  to  8  or  10  feet  high  almost  invariably  show  pro- 
noimced  bends  in  the  lower  part  of  the  stem,  indicating  repeated  top 
injuries  in  the  past.  It  is  common  to  find  extensive  areas  of  good  repro- 
duction in  which  almost  every  seedling  below  3  feet  high  has  top  in- 
juries resulting  from  the  work  of  the  tip-moth.  Plantations  will  un- 
doubtedly have  to  go  through  the  same  trials  as  are  encountered  by 
natural  reproduction.  Here  a  group  will  be  injured  by  insects,  while 
there  a  group  will  be  entirely  killed  by  the  larvae  of  the  May-beetle. 
Large  areas  may  lose  half  their  trees  during  an  unusually  severe  winter 
or  dry  spring.  Some  of  the  plantations  will  be  irregular,  perhaps  re- 
quiring rejplanting;  others,  having  the  advantage  of  good  sites  and  favor- 
able seasons  during  the  period  of  establishment,  will  be  successful  in  one 
planting.  In  view  of  the  heavy  losses  which  must  be  expected,  a  spacing 
not  wider  than  6  by  6  feet  is  recommended. 

Artificial  reforestation  will  not  generally  be  financially  attractive  in 
the  Southwest,  but  it  will  nevertheless  occupy  an  important  place  in  the 
management  of  National  Forests  in  this  region.  In  discussing  condi- 
tions under  which  artificial  forestation  is  feasible  it  is  necessary  to  dis- 
tinguish between  commercial  and  protection  forests. 

Commercial  planting,  because  of  the  slow  growth  and  the  high  cost  of 
planting  in  the  yellow-pine  type,  where  the  bulk  of  the  merchantable 
timber  occurs,  will  be  limited  to  certain  conditions.  Limited  areas  de- 
nuded by  heavy  cutting  will  require  planting  to  establish  a  stand.  Be- 
tums  from  these  plantations  will  not  equal  the  cost  of  planting  during 
the  first  generation.  But  when  it  is  considered  that  after  the  stand  is 
once  re-established  it  will  under  proper  treatment  maintain  itself  by 
natural  regeneration,  the  artificial  reforestation  of  denuded  timber  lands 
seems  to  be  a  practical  undertaking.  On  portions  of  our  sale  areas  com- 
plete reproduction  will  not  take  place  within  a  reasonable  time  after 
cutting.  Under  such  conditions  the  planting  of  blanks  to  supplement 
natural  reproduction  may  be  warranted.  The  policy  of  cutting  large 
mature  trees  and  devoting  the  proceeds  of  their  sale  to  planting  when 
necessary  rather  than  leaving  them  as  seed  trees  at  the  risk  of  loss 
through  windfall,  lightning,  or  decay  is  advocated  by  many  foresters. 
A  characteristic  arrangement  in  the  yellow-pine  forests  is  the  occurrence 
of  very  heavy  stands,  yielding  from  20,000  to  30,000  board  feet  per  acre, 
in  small  flats,  narrow  valleys,  or  canyon  bottoms,  with  open  and  usually 
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d.  Sufficient  water  to  produce  a  vigorous  growth,  but  not  so  much  as 
to  make  the  plants  excessively  large  and  susceptible  to  drought,  nor  so 
little  as  to  result  in  dwarfing. 

e.  Protection  against  sun,  wind,  and  frost  sufficient  only  to  avoid 
injury. 

5.  The  selection  of  species  for  a  site  should  be  governed  primarily  by 
the  occurrence  and  development  of  the  species  growing  on  the  site. 
Groimd  cover  or  underbrush  may  be  used  as  a  further  index. 

6.  The  best  time  to  plant  any  species  in  Arizona  and  New  Mexico  is  as 
J                   early  in  the  spring  as  the  soil  can  be  worked,  and  in  any  event  before  the 

stock  has  begun  growth. 
.    /         ,  7.  In  western  yellow  pine  the  best  stock  has  generally  been  found  in 

1^-1  or  2-1  transplants ;  seedlings  have  given  poor  results.  In  Douglas 
fir  the  best  development  is  secured  in  2-1,  1-2,  or  21^-1  transplants,  al- 
though three-year-old  seedlings  have  given  good  results  on  favorable 
sites.  Age-class  should  be  taken  as  a  criterion  only  in  so  far  as  it  indi- 
cates desirable  qualities. 

8.  No  appreciable  advantage  has  been  experienced  in  the  use  of  holes 
wider  than  necessary  for  good  planting,  nor  in  the  use  of  prepared  spots. 
These  devices  add  greatly  to  the  cost  of  planting. 
r  9.  The   differences   between   the   "side-hole,"   "middle-of-hole,'^    and 

"cone'*  methods  are  not  very  striking.  Considering  cost  as  well  as  re- 
sults, the  choice  lies  between  the  "side-hole"  and  "middle-of-hole"  meth- 
ods. On  the  whole,  the  choice  of  method  is  of  less  importance  than 
careful  work  and  an  understanding  of  the  requirements  of  the  plant. 

10.  Artificial  forestation  is  destined  to  occupy  an  important  place  in 
the  management  of  National  Forests  in  District  3.    The  best  field  for 
i  planting  is  in  the  high  mountains,  where  heavy  stands  can  be  produced 

and  where  the  forest  has  a  value  for  watershed  protection  in  addition  to 
its  timber  value.  Commercial  planting  in  the  western  yellow-pine  type 
will  ordinarily  be  limited  to  the  reforestation  of  denuded  areas  and  the 
restocking  of  blanks  where  natural  reproduction  is  deficient. 

In  conclusion,  it  is  well  to  bear  in  mind  that  our  planting  and  nur- 
.♦  sery  practice  can  never  be  reduced  to  a  matter  of  rules.    If  no  unexpected 

[  reverses  are  met  in  the  next  two  years,  we  will  have  reached  a  point 

"'  where  it  is  safe  to  proceed  on  a  larger  scale.    But  this  does  not  mean 

]  that  the  reforestation   problem  will   be   disposed  of.     Set-backs  will 

i  undoubtedly  occur  as  a  result  of  infestations,  abnormal  seasons,  and 

unusual  site  conditions.     Moreover,  there  will  always  be  room  for  im- 
provement in  methods.     These  conditions  make  it  imperative  that  the 
'  men  in  charge  of  our  nursery  and  planting  operations  be  scientifically 

trained,  practical,  and  alert  like  the  modern  farmer  and  business  man. 
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INTRODUCTION. 


The  interest  in  forest  planting  is  increasing  to  such  an 
extent  that  the  Forestry  CommisaioD  is  not  able  to  answer 
by  letter  each  request  for  information  on  the  subject.  The 
purpose  of  this  bulletin  is  to  set  forth  the  importance  of 
reforestation  both  to  land  owners  and  to  the  state.  Infor- 
mation is  also  given  on  how  trees  may  be  obtained  for  re- 
foresting land  within  the  state  and  how  they  should  be 
planted. 

Acknowledgement  is  hereby  made  to  the  U.  S.  Forest 
Service,  publications  of  which  have  been  consulted  in  the 
preparation  of  this  bulletin.  The  yield  of  white  pine  per 
acre  at  fifty  years,  given  in  the  table  at  the  end  of  the 
bulletin,  is  taken  from  growth  studies  made  in  New  Hamp- 
shire by  C.  A.  Lyford  and  Louis  Mai^lin  of  the  Forest 


WHAT  INTEREST  HAS  THE  STATE 
IN  REFORESTATION? 


Proper  Use  of  Land. 

Moet  of  our  material  wants  are  supplied  directly  or  indi- 
rectly from  our  greatest  natural  resource — the  soil.  The 
proper  use  of  soil  is  a  fundamental  question.  Upon  it 
depends  the  support  of  the  people  and  their  prosperity  for 
all  time.  Only  a  beginning  has  been  made  in  properly 
determining  the  more  detailed  uses  of  the  soil — such  as  the 
proper  kind  of  rotation  of  crops  for  different  classes  of 
soil.  But  for  most  states  experience  and  scientific  study 
have  already  marked  out  two  great  divisions: — (1)  soils 
best  adapted  for  farming;  and  (2)  soils  best  adapted  for 
tree  growth.  Progress  both  in  agriculture  and  forestry  de- 
pends on  a  knowledge  of  what  is  true  agricultural  soil  and 
what  is  true  forest  soil. 

New  Hampshire  is  naturally  a  forest  state.  Of  our 
nearly  6,000,000  acres  of  land,  it  has  been  estimated  from 
field  studies  of  the  U.  S.  Department  of  Agriculture  that 
about  4,000,000  acres,  or  over  60  per  cent,  of  the  land 
surface  of  the  state,  is  better  adapted  to  forest  growth 
than  farm  crops — true  forest  soU.  While  we  are  building 
up  the  producing  capacity  of  our  agricultural  soils,  it  is 
also  of  vital  importance  for  us  to  b^in  to  produce  in  a 
systematic  way  the  crop  for  which  most  of  our  land  is 
best  suited.  Moreover,  most  of  this  4,000,000  acres  of 
natural  forest  land  contains  good  elements  of  growth,  and 
is  unfit  for  farming  only  on  account  of  its  steep  or  rocky 
surface.     The  forest  growth  on  such  land  is  very  rapid. 


Keepino  Up  the  Timber  Supply. 

The  industries  which  depend  on  forests  for  their  raw 
material  are  of  ^reat  economic  importance  to  the  state. 
The  pulp  mills,  originally  located  here  on  account  of  our 
vater  power  and  accessible  spruce  and  fir  forests,  have 
gronii  to  such  enormous  proportions  that  a  large  part  of 
the  wood  used  is  brought  from  Canada.  There  are  over 
450  sawmills  operated  in  the  state;  and  in  addition  some 
120  manufacturing  plants  which  make  wood  into  a  finished 
product.  With  all  these  industries  in  operation,  wood  is 
being  cut  many  times  as  fast  as  nature  is  growing  it.  Our 
second  growth  stands  of  conifers  are  being  cut  away  very 
rapidly,  and  a  much  heavier  cut  of  hardwoods  is  beginning. 
The  industries  which  depend  on  forest  growth  must  either 
import  a  large  part  of  their  timber  or  discontinue,  unless 
more  wood  is  grown. 

However,  if  proper  forestry  methods  are  inaugurated, 
New  Hampshire  will  be  able  to  produce  enough  timber  to 
supply  her  industries  permanently.  When  our  4,000,000 
acres  of  true  forest  soil  shall  be  kept  in  valuable  timber 
growth  by  planting,  adequate  fire  protection  and  proper 
forest  management,  enough  timber  will  be  produced  to 
supply  all  our  sawmills  and  wood-using  plants.  In  other 
words.  New  Hampshire  can  continue  indefinitely  her  three- 
fold industry  of  growing  timber,  cutting  it  into  lumber, 
and  manufacturing  the  lumber  into  finished  commodities. 


EXTENT  OP  FOREST  PLANTING  IN  NEW  HAMP- 
SHIRE. 


The  first  forest  plantation  in  New  Hampshire  was  Bet 
out  iB  Moultonborough  in  1868,  by  Mr,  Isaac  Adams.  Un- 
fortunately the  trees  were  planted  too  close  together  and 
very  few  of  them  have  since  been  thinned  out,  so  that 
this  first  plantation  shows  a  much  slower  growth  than  later 
ones.  After  the  first  plantation  was  set  out  progress  in 
planting  was  very  slow.  Only  a  small  amount  was  done 
for  the  next  40  years.  About  1905,  interest  began  to  in- 
crease and  a  number  of  plantations  were  started.  By  1910, 
it  was  estimated  that  there  were  about  1,200  acres  of 
planted  forest  in  the  state. 

During  the  past  three  years  the  educational  work  of  the 
Forestry  Commission  and  the  activity  of  local  nursery- 
firms  have  increased  the  interest  in  reforestation,  and  about 
1,350  acres  more  have  been  planted.  In  1913,  there  were 
about  900,000  forest  trees  planted  {more  than  in  any  pre- 
vious year),  representing  about  750  acres  of  land.  At  the 
present  time,  forty-six  years  since  the  first  tree  plantatiim 
was  set  out,  there  is  only  about  2,550  acres  of  planted 
forest  in  the  state. 

Of  the  4,000,000  acres  of  forest  land  in  New  Hampshire, 
only  a  little  over  half,  or  about  2,250,000  acres,  is  in  mer- 
chantable timber.  Every  year  from  75,000  to  100,000 
acres  of  this  is  cut  over.  Part  of  this  cut-over  land  reseeds 
naturally  and  will  again  produce  a  valuable  forest  if  pro- 
tected against  fire.  There  are  also  parts  of  it  that  do 
not  restock  naturally,  or  support  only  a  scattered  worthless 
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'  them  forest  planting  offers  a  means  of  the  improving 
le  scenic  eflEect  of  their  summer  homes.  Many  of  them 
so  wish  to  put  their  land  to  some  profitable  use,  and  the 
rohlem  of  proper  land  management  has  become  acute  on 
icount  of  the  difficulty  of  securing  labor  and  supervision 
bile  they  are  away.  A  forest  plantation  requires  very 
ttle  attention  after  it  is  once  started.  Summer  residents, 
I  investing  relatively  small  amounts  of  money  in  reforest- 
g  land,  can  greatly  increase  the  attractiveness  and  com- 
ercial  value  of  their  estates. 

nens.  Cities,  and  Public  Institutions. 

Nearly  10,000  acres  of  land  in  New  Hampshire  is  owned 
r  towns  and  cities.  Part  of  this  is  original,  undivided 
nd,  and  part  is  held  for  the  protection  of  municipal 
ater  supplies.  At  the  last  session  of  the  General  Court, 
1  act  was  passed  authorizing  towns  and  cities  to  purchase 
oodland,  manage  and  improve  it  for  revenue  under  the 
rection  of  the  state  forester. 

The  practice  of  forestry  on  land  belonging  to  water  com- 
mies and  municipal  water  departments  is  becoming  quite 
neral.  The  cities  of  New  Haven,  Conn,,  New  Bedford 
id  Fall  River,  Mass.,  and  the  Penniehuck  Water  Company 

Nashua,  N.  H.,  have  for  a  number  of  years  carried  on 
reful  forest  management.  Keene,  Manchester  and  Con- 
■rd  have  had  definite  plans  made  for  cutting  and  reforest- 
g.  The  two  latter  cities  have  already  planted  nearly 
10,000  trees.  It  is  necessary  for  most  cities  and  large 
wns  to  own  land  draining  into  reservoirs  in  order  to 
■eserve  the  purity  of  the  water  supply.  A  forest  cover 
I  such  land  conserves  the  moisture  by  checking  wind 
aporation  from  the  soil,  retarding  the  melting  of  the 
ow  and  surface  run  off,  and  allowing  more  of  the  water 

reach  the  streams  by  underground  seepage.     A  forest 
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plantation  therefore  serves  a  double  purpose  of  protecting 
the  water  and  producing  a  considerable  incidental  revenue. 
There  is  also  a  large  amount  of  natural  forest  laud  owned 
by  the  public  in  connection  with  county  farms,  state  insti- 
tutions and  various  town  enterprises  which  is  producing 
no  income.  The  Forestry  Coraralssion  is  prepared  to  fur- 
nish trees  and  arrange  for  the  planting  of  such  land  at  a 
very  small  cost. 

Corporatians. 

A  few  boxboard  and  pulp  companies  have  begun  forest 
planting.  But  generally  there  is  very  little  reforesting 
carried  on  by  lumbermen,  because  for  most  of  these  in- 
dustries the  price  at  which  tliey  can  buy  merchantable 
stumpage  and  young  growth  is  not  high  enougli  to  induce 
them  to  invest  in  planting.  There  are  other  corporations, 
however,  to  which  forest  planting  would  add  an  incidental 
profit.  Quarry  firms,  water  power  companies,  and  various 
public  service  corporations  and  private  business  concerns 
are  obliged  to  own  tracts  of  land  for  long  terms  of  years 
which  produce  little  or  no  revenue.  The  production  of 
timber  crops  by  planting  would  be  a  profitable  use  for  such 
land. 

How  Profitable  is  a  Forest  Plantation  ? 

Safe  Investment,  Moderate  Returns. 

Land  owners  who  contemplate  forest  planting  are  re- 
minded that  it  is  not  a  "  get-rieh-quick "  scheme.  It  is  a 
safe,  profitable  way  of  making  small  or  large  investments 
which  will  increase  steadily  in  value  over  a  long  period  of 
time.  Depending  on  the  kind  of  trees  used,  the  quality  of 
the  soil  and  the  skill  and  judgment  used  in  carrying  out 
the  enterprise,  a  forest  plantation  may  pay  from  4  per 
cent,  to  8  per  cent,  compound  interest. 
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Tax  Abatement  on  Planted  Land. 

Tax  abatements  for  thirty  years  are  allowed  on  land 
where  1,200  trees  or  more  are  planted  per  acre.  The  spac- 
ing 6x6  feet  advised  for  most  plantations  requires  1,210 
trees  per  acre.  The  section  of  statute  covering  the  case  is 
quoted  from  Chapter  124,  Laws  of  1903. 

Section  1.  In  consideration  of  the  public  benefit  to  be 
derived  from  the  planting  and  cultivation  of  timber  or 
forest  trees,  the  owners  of  any  and  all  land  which  shaU 
be  planted  with  timber  or  forest  trees,  not  less  than  twelve 
hundred  to  the  acre,  shall  be  entitled,  from  and  after  the 
first  day  of  April,  1903,  to  a  rebate  of  the  taxes  assessed 
upon  said  land,  as  follows:  For  the  first  ten  years  aft^r 
the  land  has  been  so  planted,  a  rebate  of  ninety  per  cent, 
of  all  the  taxes  assessed  upon  said  land ;  for  the  second 
period  of  ten  years  after  such  planting,  a  rebate  of  eighty 
per  cent,  of  all  taxes,  and  for  the  third  and  final  period 
of  rebate  after  such  planting,  a  rebate  of  fifty  per  cent,  of 
all  said  taxes;  said  rebate  to  be  allowed  only  on  condition 
that  said  planted  trees  are  kept  in  a  sound  condition.  A 
return  of  such  planting  shall  be  made  to  the  selectmen  when 
taking  the  annual  inventory,  which  return  shall  be  verified 
by  the  selectmen  and  made  the  basis  of  such  tax  exemption. 
After  said  trees  have  been  planted  ten  years  it  shall  be 
lawful  for  the  owners  to  thin  out  the  same  so  that  not  less 
than  six  hundred  trees  shall  be  left  to  the  acre;  but  no 
portion  of  said  planted  land  shall  be  absolutely  cleared  of 
trees  during  the  period  for  which  said  rebate  may  be 
allowed. 


WHITK  PINK  SEtlD  BED.  STATE  Nl^RSERY.  GERRISH.  N.  H, 

When  the  seeds  germinate  a  thick  mat  of  young  pines  covers  the  ted. 
They  grow  here  two  years  before  transplanting.  The  lath  shade 
covers  protect  them  from  intense  light  the  first  year;  the  wire 
M-ieen  is  to  protect  them  agaiDSt  birds  and  roiientB. 


WHITE   PINE   TRANSPLANT   ROWS. 
When  the  seedlings  are  2  years  old  they  are  removed  from  the  seed 
bed  and  grown  for  a  year  in  niirsery  to^n.     This  transplanting 
deielops  a  stockier  tree  with  a  stronger  root  system. 


I ;, ,  .„!.;;i.;a  >  J. ; ,  ammfmr:  .zu/u  rrr- 


16 

our  soils  where  the  drainage  is  good  and  where  there  is 
no  hard  clay  subsoil.  The  growth  is  rapid,  being  better  on 
the  more  fertile  soils.  White  pine  will  stand  light  shade 
in  early  life  and  can  be  planted  successfully  under  verj' 
open  stands  of  pitch  pine  or  gray  birch.  Later  on  it  re- 
quires full  sunlight  and  should  never  be  planted  among 
trees  that  it  cannot  grow  through  and  overtop.  It  will 
stand  full  sunlight  from  the  first  and  may  be  planted  on 
open  grass  laud.  It  is  much  safer  to  use  transplants  than 
seedlings.  Depending  on  the  quality  of  the  soil,  a  white 
pine  plantation  should  produce  from  27  to  47  M.  board 
feet  per  acre  in  50  years, 

Norway  or  red  pine  in  early  life  grows  faster  than  white 
pine.  This  is  especially  true  on  coarse  gravelly  or  light 
sandy  soils.  It  will  give  a  larger  return  for  a  short  rota- 
tion on  light  land  than  white  pine.  For  a  longer  growing 
period,  however,  on  better  soil  white  pine  will  produce  more 
timber.  The  lumber  is  not  so  valuable  as  good  grades  of 
white  pine,  but  in  the  lower  grades  the  two  species  bring 
about  the  same  price.  Norway  pine  is  peculiarly  resistant 
to  all  disease  and  insect  attacks.  It  will  not  stand  shade 
and  should  be  planted  only  on  open  land. 

Scotch  pine  is  a  native  of  Europe,  but  has  been  planted 
here  to  a  considerable  extent.  It  shows  remarkably  rapid 
growth  in  early  life  and  produces  about  the  same  grade  of 
lumber  as  red  pine.  It  is  a  good  tree  to  plant  on  sandy 
or  gravelly  soils.  It  requires  full  sunlight  from  the  start, 
and  should  not  be  used  in  underplanting.  Both  Norway 
and  Scotch  pine  are  larger  and  stronger  when  young  and 
may  be  planted  as  two-year-old  seedlings  with  greater 
safety  than  white  pine. 
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Horway  spruce  is  a  native  of  QermaDy,  tt  is  planted 
here  on  soils  that  are  suited  to  our  native  red  spruce.  It 
grows  much  faster  than  red  spruce  and  is  valuable  for 
pulpwood  and  lumber.  The  roots  are  sliallow  and  the  tree 
ahould  therefore  be  planted  only  on  soils  that  retain  mois- 
ture well.  Norway  spruce  will  endure  moderate  shade  and 
i«  a  good  tree  to  use  in  underplanting  such  hardwoods  as 
popple  and  birch.  On  favorable  soil,  it  will  grow  almost 
as  fast  as  white  pine. 

European  larch  is  another  tree  introduced  here  for  re- 
foresting land.  Unlike  our  American  larch,  it  is  not  a 
Bwamp  tree,  but  thrives  on  strong,  well  drained,  upland 
8oiI.  It  is  not  suited  to  very  sandy  soil.  It  begins  to  grow 
very  early  in  the  spring ;  and  unless  planting  can  be  done 
as  soon  as  the  frost  is  out,  it  is  better  to  plant  larch  in 
the  fall.  It  does  not  grow  as  fast  as  white  pine,  but  pro- 
duces crops  of  posts  and  poles  on  short  rotations.  It  is 
recommended  for  planting  to  grow  poles  in  the  chestnut 
region  of  New  Hampshire  where  the  bark  disease  is  killing 
the  chestnut  trees.  European  larch  should  not  be  planted 
in  places  where  there  is  great  danger  from  frost.  It  re- 
quires full  sunlight,  so  should  not  be  used  in  under- 
planting. 

Balsam  fir  is  a  good  tree  to  plant  on  moist  land.  It 
will  grow  in  soil  too  swampy  for  most  other  trees  and  will 
Burvive  considerable  shade.  It  is  a  fairly  rapid  grower, 
and  is  used  for  pulp  and  rough  lumber. 

White  ash  is  a  fast  growing  tree  and  the  lumber  brings 
a  good  price.  It  can  be  marketed  when  quite  young,  as  the 
Bapwood  has  very  high  technical  value.  The  tree  requires 
good  soil  and  fuU  sunlight  for  proper  development. 
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Baswood  makes  very  valuable  lumber  and  is  a  fairly 
rapid  grower.  It  requires  fertile,  moist  soil,  and  can  en- 
dure shade  early  in  life.    Later  it  requires  full  sunlight. 

Poplurs,  or  aspens,  are  fast  growing  trees  and  the  wood  is 
valuable  for  pulp,  excelsior,  boxes,  baskets,  etc.  In  addi- 
tion to  the  native  species,  the  Carolina  poplar  or  cotton- 
wood  and  the  Norway  poplar  are  used  in  forest  planting. 
Poplars  require  good,  moist,  but  well  drained  soil  to  main- 
tain rapid  growth.  They  will  not  stand  shade  nor  close 
planting.  They  may  be  planted  either  as  rooted  seedlings 
or  as  cuttings. 

Spring  and  Fall  Planting. 

Forest  trees  may  be  planted  successfully  in  the  spring 
before  the  new  growth  starts,  and  in  the  fall  after  the 
season's  growth  has  stopped. 

•  If  planted  in  the  spring  the  trees  should  be  set  out  as 
soon  as  possible  after  the  frost  is  out  of  the  ground,  but 
before  the  buds  start  to  grow.  Spring  planting  is  gen- 
erally safer  because  there  are  usually  rains  during  or 
following  the  planting  season  which  get  the  trees  set  to 
the  ground  and  give  them  a  start. 

If  planted  in  the  fall  the  trees  start  earlier  in  the  spring 
and  make  a  better  growth  the  first  season.  Planting 
should  not  be  done  until  the  summer  growing  season  is 
over  and  the  new  wood  has  had  a  little  chance  to  harden. 
Labor  is  a  little  easier  to  secure  in  the  fall  than  in  the 
spring;  and  the  fall  planting  season  is  generally  longer 
than  the  period  in  the  spring  during  which  planting  is 
safe.  The  only  danger  from  fall  planting  is  that  the  trees 
may  be  thrown  by  freezing  and  thawing  during  the  winter 
and  early  spring.  Hence,  fall  planting  should  not  be 
done  on  low,  moist  land. 
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How  TO  Secure  Tiwes. 

The  trees  raised  at  the  state  nursery  are  shipped  to  land 
owners  within  the  state  who  order  them  on  blanks  fur- 
nished by  the  Forestry  Commission.  The  blank,  when 
filled  out,  states  the  number  and  kind  of  trees  which  the 
owner  desires,  and  the  purchase  price  is  either  enclosed  or 
the  owner  agrees  to  make  payment  prior  to  the  delivery  of 
the  trees.  The  orders  are  filed  in  the  order  of  theil"  receipt 
sod  when  payment  is  made  the  owner  is  credited  with  the 
nnmber  of  trees  which  he  is  to  receive,  and  is  so  notified. 
A  notice  is  also  sent  several  days  before  the  trees  are 
shipped. 

Prices  are  quoted  f.  o.  b.  shipping  point,  the  pureliaser 
paying  the  transportation  charge.  Trees  are  shipped  from 
Gerrish,  N.  H.,  and  Keene,  N.  H.  For  spring  planting, 
orders  must  be  in  the  hands  of  the  State  Forester  by  April 
20.  For  fall  planting,  orders  must  be  received  by  Sep- 
tember 15.  When  the  supplies  at  these  points  are  ex- 
haosted,  trees  will  be  secured  and  shipped  from  other  New 
England  nurseries.  If  the  trees  ordered  cannot  be  ob- 
tained the  purchase  price  is  refunded  to  the  owner. 

On  account  of  the  expense  in  packing,  the  Commission 
does  not  take  orders  for  less  than  1,000  trees,  and  no  trees 
are  shipped  for  decorative  planting  on  private  land.  When 
aich  orders  are  received  the  owners  are  referred  to  com- 
mercial nurseries  making  a  specialty  of  such  work. 


REFORESTING  OPERATIONS. 


Starting  a  Forest  by  Sowing  Seeds. 

least  Seeding. 

s  consists  in  scattering  seed  as  evenly  as  possible 
the  surface  to  be  restocked.  The  results  have  gen- 
been  unsatisfactory.  If  there  is  a  heavy  cover  of 
or  grass  on  the  ground,  very  few  seeds  come  in 
^t  with  the  mineral  soil  and  so  fail  to  get  rooted  if 
germinate.  If  dry  weather  follows  sowing  most  of 
:ed3  fail  to  germinate.  If  the  weather  ia  too  damp 
5eds  may  rot,  or  the  young  seedlings  are  likely  to 
■om  the  attack  of  a  fui^us  called  "damping  off." 
e  a  lumbering  operation  has  left  very  light  brush 
las  stirred  the  ground  surface  well,  exposing  the 
al  soil,  or  on  north  slopes  under  light  shade  of  such 
as  poplar  and  bireh  where  moisture  conditions  are 
favorable,  it  is  sometimes  possible  to  secure  a  stand 
ing  trees  in  this  way.  In  general,  broadcast  seeding 
dvisable.  Planting  young  trees  is  much  safer  and 
more  expensive. 

Spot  Somng. 

t  to  broadcasting,  seed  spot  sowing  is  the  simplest 
d  of  reforesting.  It  consists  in  sowing  the  seeds 
spared  spots  distributed  regularly  over  the  surface 
restocked.  In  the  case  of  white  pine,  the  spots  are 
dly.abont  a  foot  square  and  4  or  5  feet  apart.    They 
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are  made  by  taking  off  the  turf  with  a  mattock  or  heavy 
hoe.  In  each  apot,  10  or  15  seeds  are  sown  from  one- 
fourth  to  one-half  inch  beneath  the  surface.  In  the  North 
Eastern  States  greater  success  has  been  attained  by  the 
seed  spot  method  than  by  broadcasting;  but  it  depends 
very  largely  on  moisture  conditions,  and  therefore  may 
sncceed  in  some  seasons  and  completely  fail  in  others.  In 
the  plantations  which  have  been  established  by  this  method, 
the  restocking  has  varied  from  30  per  cent,  to  75  per  cent, 
of  a  complete  stand.  It  is  but  little  less  expensive  than 
planting  young  trees. 

Planting  Wild  Seedlings. 

A  few  plantations  have  been  established  by  taking  up 
seedlings  from  ground  where  they  have  come  up  naturally 
and  setting  them  out  on  the  laud  which  it  is  desired  to 
restock.  It  sometimes  happens  that  a  very  thick  stand  of 
young  pine  will  come  up  in  pasture  or  field  where  they  are 
not  desired,  and  that  the  poorer,  ledgy  part  of  the  pasture 
fails  to  become  seeded.  The  natural  thought  of  the  owner 
is  that  the  trees  should  be  transferred  to  the  poorer  land. 
This  can  sometimes  he  done  successfully  if  the  seedlings 
are  very  dense  and  small  enough  to  be  removed  cheaply. 
They  should  be  under  12  inches  in  height  and  should  not 
be  taken  from  shady  places  to  be  planted  in  the  open,  as 
they  may  not  be  able  to  stand  the  changed  light  conditions. 
Great  care  must  be  taken  to  keep  the  roots  wet  while  the 
trees  are  being  transferred.  Wild  seedlings  are  seldom  so 
well  rooted  as  nursery  grown  trees,  and  generally  the  cost 
of  taking  them  up  exceeds  the  cost  of  nursery  stock.  Be- 
fore planting  wild  seedlings  on  a  large  scale,  the  relative 
cost  of  the  completed  plantation  for  both  kinds  of  stock 
should  be  carefully  calculated. 
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pREPARtNO  LaMD  FOB  Pl^ANTINQ. 

No  preparation  of  the  land  is  necessary  in  planting  the 
ordinary  open  pasture  or  field.  If  bushea  are  nnmerous 
they  should  be  cut,  so  the  young  trees  will  not  be  shaded. 
This  is  especially  important  with  the  light-demanding 
trees.  On  cut-over  land,  if  the  slash  is  light,  it  should  be 
lopped  and  scattered  before  planting.  If  the  slash  is 
heavy,  it  should  be  piled  and  burned.  If  brush  is  burned 
between  April  1  and  November  1,  the  owner  must  get  per- 
1  of  the  town  forest  fire  warden. 


Case  of  Trees. 

When  the  trees  are  received  they  should  be  unpacked  as 
soon  as  possible,  then  "puddled"  and  "heeled  in"  until 
planting  is  begun.    This  may  be  easily  done  as  follows : 

In  a  pail  or  tub  prepare  thin  mud  with  earth  and  water, 
making  it  about  the  consistency  of  very  thin  paste.  As 
each  bundle  of  trees  is  taken  from  the  box,  cut  the  string 
and  loosen  the  bundle  somewhat  for  the  better  circulation 
of  the  air,  and  puddle  the  roots  in  the  mud  paste.  This 
wiU  give  tlie  rootlets  a  coating  of  mud  and  prevent  their 
drying  out.  The  trees  should  be  heeled  in  in  a  trench 
deep  enough  to  permit  the  roots  and  part  of  the  stems  to 
be  covered,  but  not  to  cover  any  of  the  foliage.  The 
bundles  should  be  placed  close  to  each  other,  one  row  of 
bundles  in  each  trench.  Unless  the  place  where  they  are 
heeled  in  is  shady,  they  should  be  protected  from  the  hot 
sun  or  drying  winds  by  piling  brush  over  them  or  by 
other  light  artificial  shade.  In  this  condition  the  trees 
can  be  kept  with  safety  a  week  or  two  while  planting  is 
going  on. 
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Method  of  Field  Plantinq. 

In  case  the  planting  operation  is  small  and  the  trees 
can  be  planted  soon  after  they  arrive,  it  is  not  necessary 
to  heel  them  in.  They  should  be  taken  to  the  planting 
Bite,  the  box  unpacked,  the  bundles  loosened  and  puddled 
in  the  pail  in  which  they  are  carried  for  planting  in  the 
field. 

The  men  should  be  organized  in  crews  of  two.  One  man 
digs  the  holes  with  a  mattock,  the  other  follows  with  a 
pail  in  which  the  trees  are  puddled  and  plants  a  tree  in 
each  hole.  If  the  planting  is  done  in  heavy  grass,  a  few 
strokes  of  the  mattock  will  clear  away  a  small  piece  of  sod 
and  give  the  young  tree  a  better  chance  to  grow.  The  hole 
ahoald  he  deep  enough  to  permit  the  roots  to  occupy  as 
nearly  a  normal  position  as  possible  and  to  be  planted 
dightly  deeper  than  in  the  nursery.  Two  men,  under  aver- 
age conditions,  will  plant  800  to  1,000  trees  per  day.  The 
trees  may  be  set  at  different  distances  apart,  varying  from 
5x5  feet  to  10  x  10  feet,  depending  on  the  species  and 
the  product  desired.  Conifers  are  usually  planted  6x6 
feet  White  ash  may  be  spaced  a  little  wider ;  8  x  8  feet 
would  give  it  enough  growing  space  in  early  life.  Poplars 
should  not  be  spaced  closer  than  8x8  feet,  and  10  x  10 
feet  would  be  better. 

On  moist  situations  Norway  spruce  or  balsam  fir  may 
be  planted  alternately  with  white  pine.  If  the  pine  is 
set  6  X  6  feet  and  the  fir  or  spruce  set  in  the  centers  of 
the  sqnares  thus  formed,  the  trees  will  be  evenly  spaced 
3  feet  apart.  In  from  8  to  10  years,  the  fir  and  spruce 
will  yield  an  incidental  revenue  if  cut  and  sold  for  Christ- 
Bwa  trees.  Fir  and  spruce  for  the  same  purpose  are  also  well 
adapted  for  planting  among  white  ash  and  poplar.  The 
latter  trees  will  be  spaced  wider  than  white  pine  and  will 
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PLANTING  FOREST  TREES. 

By  J.  H.  Foster. 

There  is  always  a  period  in  the  spring 
before  farm  work  begins  when  a  little 
time  can  profitably  be  spent  in  planting 
some  neglected  comer  of  the  pasture  or  a 
part  of  the  pine  lot  which  was  recently 
cleared  without  leaving  seed  trees  so  that 
nature  could  reforest.  The  fact  that  the 
owner  cannot  harvest  the  timber  next 
jear  or  even  in  his  lifetime  should  not 
deter  him  from  thus  increasing  the  value 
of  his  property  wherever  this  may  be 
done.  A  partly  mature  stand  of  quick 
growing  trees  of  marketable  species  has 
a  Y&rj  distinct  value  today,  and  this  value 
may  easily  increase  $5  to  $8  an  acre 
yearly.  It  is  not  a  difficult  task  to  plant 
an  acre  with  young  trees  which  will  be 
worth  $300  to  $400  or  more  to  the 
children  some  day. 

There    are    two    general    methods    of 
forest  planting;  namely,  planting  or  sow- 
ing seed,   and  planting  seedlings.    The 
former  is  not  to  be  recommended  although 
good  results  have  sometimes  been  secured, 
bowing   broadcast  as  much  as  4   or   5 
pounds  of   seed  to   the  acre  may   fail 
entire^  if  there  is  a  dry  leaf  litter  on 
the  ground,  or  if  dry  weather  prevails 
before  or  after  the  seed  germinates  dur- 
ing the  first  year.    The  cost  of  white 
pine  seed  from  a  dealer  averages  about 
$2s  per  pound.    During  a  good  seed  year 
the  cones  may  be  collected  quite  easily 
and  a  bushel  of  cones  produces  about 
one  pound  of  seed.     They  must  be  gath- 
ered before  the  scales  open  in  September. 
The  best  method  of  direct  seeding  is  to 
clear  spots  about  a  foot  square  six  feet 
apart  with  a  grub  hoe  and  drop  a  dozen 
or  more  seeds  in  each  spot,  pressing  them 
into  the  soil  with  the  foot.    In  this  way 
one  and  a  half  pounds  of  seed  will  plant 
an  acre.    £ven  this  method  is  much  less 
satisfactory  than  planting  young  trees. 
There  are  two  kinds  of  plants  used — 
•eedlings     and     transplants.     Seedlings 
have  been  grown  under  cultivation  in  seed 
feeds  generally  two  years.    Transplants 
A'B  seedlings  which  have  been  removed 
^'om  the  l^ds  and  given  an  additional 
year  or  more  in  nursery  rows.    They  are 
stronger  rooted  and  better  to  use  where 
conditions    are    unfavorable.    Two-year- 
olo  seedlings  cost  about  $2  to  $3  per 
thousand  and  three  year  old  transplants 
(grown  one   year   after   transplanting) 
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cost  about  $6  per  thousand.  The  seed- 
lings or  transplants  are  set  out  in  rows, 
preferably,  six  feet  apart  each  way. 
This  requires  1,210  plants  per  acre  which 
is  the  spacing  commonly  used.  The 
planting  is  done  most  rapidly  with  a  grub 
libe.  cSire  must  be  used  to  prevent  the 
roots  from  drying  out.  The  seedlings 
should  be  kept  in  a  pail  with  wet  moss 
while  the  planting  is  going  on. 

Two  men  with  grub  hoes  and  a  boy  to 
hand  them  the  seedlings  one  at  a  time, 
can  plant  an  acre  per  day.  The  plant- 
ing, including  labor  and  purchased  stock, 
should  be  done  for  from  $8  to  $12  per 
acre.  On  the  farm  the  labor  cost  may  be 
disregarded. 

Omy  a  few  kinds  of  trees  need  be  con- 
sidered in  forest  planting.  White  pine 
is  perhaps  the  bcMst  tree  for  our  New 
Hampshire  conditions.  It  grows  rapidly 
and  we  are  familiar  with  its  market 
values.  Norway  or  red  pine,  also  native 
in  the  state,  will  grow  on  very  poor  soils, 
is  hardy  and  vigorous  and  an  admirable 
tree  for  plantii^;.  Douglas  ^^  Norway 
spruce,  and  Eiiropean  larch  are  all  good 
trees  for  planting  in  New  Hampshire  and 
may  be  obtained  for  uniform  and  reason- 
able prices.  Douglas  ^  is  native  in 
western  United  States  and  has  wood  of 
high  value.  Norway  spruce  is  conmionly 
planted  for  ornamental  purposes  and  is  a 
rapid  grower.  Its  wood  has  a  high  value 
for  paper  making.  European  larch,  sim- 
ilar to  our  native  tamarack  in  appear- 
ance but  growing  much  more  rapidly,  is 
adapted  to  dry  soils  and  becomes  a  large 
tree.  The  only  broad-leaf  trees  recom- 
mended for  planting  are  white  ash  and 
basswood. 

Wild  seedlings  may  be  used  but  their 
root  systems  are  inferior  to  those  of 
nursery  grown  seedlings  and  the  expense 
of  digging  them  is  considerable.  They 
should  not  be  over  eight  to  twelve  inches 
high  for  rapid  planting  and  successful 
results  and  seedlings  grown  in  the  open 
are  preferable  to  those  found  in  the 
shade. 

Seedlings  or  transplants  of  white  and 
Norway  pine,  Norway  spruce  and  Scotch 
pine,  another  quick  growing  pine  from 
Iiiurope,  may  be  purchased  from  the  state 
upon  application  to  the  State  Forester, 
Concord,  N.  H.  Bequests  for  stock 
should  be  made  as  far  in  advance  as 
possible.  Prices  range  from  $2  to  $6 
per  thousand,  depending  on  species,  age 
and  size.  Several  commercial  dealers 
also  furnish  stock  of  many  different  kinds 
at  reasonable  prices.  Some  will  also 
plant  the  trees  and  guarantee  them  to 
live  over  the  first  year.  Further  infor- 
mation in  regard  to  planting  will  gladly 
be  furnished  by  writing  to  the  Agricul- 
tural Experiment  Station,  Durham,  N.  H. 

Approved: — 

J.  C.  Kendall,  Director, 

DuBHAM,  N.  H.,  March,  1914. 
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INTRODD<7riON. 


There  ia  much  interest  among  farmers  generally  concerning  the  im- 
portant subject  of  providing  home-grown  posta  and  fuel.  The  Station  has 
tieeti  collecting  data  and  conducting  experiments  along  this  line  for 
swral  years  and  the  following  brief  notes  are  believed  to  indicate 
the  proper  methods  for  Oklahoma  generally.  The  information  on  which 
tHo  recommendations  are  based  ia  not  confined  to  the  results  obtained 
"n  the  station  farm,  but  includes  that  derived  from  reports  of  succes- 
fui  free  planters  throughout  the  Territory  and  from  personal  examination 
ol  many  widely  scattered  plantings.  The  station  appreciates  the  kind- 
''^  of  those  who  have  given  assistance  and  thus  aided  in  extending  the 
Kope  ol  the  inquiry  and  adding  to  whatever  of  value  there  may  he  in 
uie  resnlta.  The  station  has  no  tree  seeds  or  trees  for  sale  or  distribution 
ont  those  deeiring  to  purchase  any  of  those  mentioned  will  find  no  diflR- 
ralty  in  obtaining  them  from  local  seedsmen  and  nurserymen. 

COLLECTION  OF  XBBE  SEED  AND  PROPAGATION  AND  CARE  OF  SEEDLINGS. 

The  farmer  who  contemplates  planting  forest  trees  must  grow  his 
«»ii  trees  from  the  seed  or  buv  them  from  the  nurserv.     Buvine  the  trees 
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from  the  oureery  will  incur  a  greater  ezpenae  than  most  of  the  fs: 
era  in  Oklahoma  feel  able  or  disposed  to  bear  thoagh  often  it  is  more  » 
omical  than  growing  them.  The  purchase  of  the  seed  to  start  the  t 
is  an  item  of  considerable  importance  to  many.  A  start  can  be  m 
qnicket  if  the  trees  are  purchased  and  set  this  winter,  but  if  this  eip 
cannot  be  borne  then  the  seed  should  be  secured  aod  a  small  nor 
started  on  the  farm.  Fanners  can,  with  little  expense,  give  the  c\ 
ration  and  care  necessary  to  grow  a  few  hundred  trees  in  the  nnrsery : 

A  little  care  and  labor  will  frequently  aroid  the  expense  of  bir 
seed  of  most  of  the  common  trees.  In  all  of  the  older  sections  of  0 
homa  there  are  many  trees  under  cultivation  that  produce  seed  v 
can  be  bad  for  the  gathering.  Many  of  the  native  trees  are  well  w 
cultivating  for  wind-breaks  and  timber  supply  on  the  farm  and  al 
these  trees  produce  seed  in  abundance.  There  is  little  demand  for 
seed,  it  is  difficult  to  gather,  and  many  kinds  will  not  grow  after 
are  one  year  old.  l^ese  three  conditions  are  the  predominating  cam 
the  high  price  of  tree  seed. 

The  following  table  givea  the  approximate  cost  and  numbe 
seeds  per  pound  of  the  kinds  of  trees  most  commonly  used  in  plant 
for  wind-breaks  and  wood-lots. 

No.  of  seeds    Approx.  c 
VARIETY,  Per  pound.        Peiponl 

Ailantus   20000  $0.60 

Black  Locust 30000  0.40 

Black  Chen7   4000  0.60 

Black  Walnut    26  0.05 

Box  Elder 16000  0.60 

Catalpa   20000  0.80 

Elm,  White   92000  1.60 

Hackberry 3000  O.80 

Honey  Locust 2500  O.40 

Osage  Orange '. 10000  0.40 

Eed  Cedar 8000  1.O0 

Russian  Mulberry   200000  2.O0 

Shell-bark  Hickory  60  0.16 

Soft  Maple 2000  0.70 

Sycamore : 120000  0.80 
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COLLECTING,  STORING,  AND  PLANTING  THE  SEED, 

The  time  for  collecting  forest  tree  seed  eztecdB  from  Apnl  to  Nov- 
I'liiber.  The  seeds  should  be  gathered  as  soon  as  they  are  ripe.  The 
earlieat  ripening  seeda  fall  as  soon  as  thej  are  ripe.  The  elm  and  soft 
maple  ripen  their  seeds  in  the  early  spring  and  these  should  he  planted 
the  same  season  and  produce  plants  during  the  summer.  The  best  suc- 
cess can  usually  be  had  with  tree  seeds  that  ripen  before  the  middle  of 
the  summer  by  planting  them  as  soon  as  they  are  ripe.  These  eariy  ma- 
turing seeds  germinate  and  grow  readily,  and  if  well  cared  for  will  pro- 
duce plants  a  foot  or  more  in  height  the  same  season. 

The  !ate-maturing  seeds  will  frequently  cling  to  the  trees  for, some 
time  after  Ihey  are  ripe.  Ash  and  box  elder  seed  will  frequently  cling 
tfi  the  trees  long  after  they  are  ripe  and  have  become  so  dry  that  but  few 
of  them  will  germinate.  All  of  these  late  maturing  kinds  should  "be 
gathered  as  soon  as  they  are  ripe  and  placed  in  storage.  The  degree  of 
ripeness  of  the  seeds  can  be  determined  by  the  brown  and  yellow  tints 
of  the  seed  coverings.  Seeds  that  have  fleshy  pulp  like  the  hackberry  and 
mulberry  should  be  gathered  when  the  flesh  of  the  fruit  is  ripe.  If  the 
flish  is  thick  it  should  be  removed  from  the  seed  before  it  dries.  The 
Urge  seeds  like  waiunts  and  pecans  can  be  gathered  from  the  ground 
aftiT  they  have  fallen  from  the  trees.  Seeds  that  arc  in  pods  as  the  locust 
sliould  be-  thoroughly  dried,  shelled  out,  and  Stored.  Many  of  the  seeds 
"ill  .be  freed  from  the  hulls  if  well  dried  and  thrashed.  Walnuts  can 
'■asily  he  hulled  by  running  them  through  a  hand  com  shcller.  Seeds 
ihnt  are  covered  with  pulp  like  the  mulberry  and  red  cedar  should  be 
rDntcrated  and  the  seeds  washed  out  with  water  and  dried  before  storing 
I  r  planting. 

.\c-orns  and  nuts  and  the  seeds  of  the  black  locust,  honey  locust, 
n>h.  hapkberry,  sycamore,  kratucky  coffee  tree,  and  red  cedar  should  be 
liuried  in  sand  or  soil  in  the  fall  and  left  till  planting  time  in  the 
spring.     The  seed  should  be  kept  moist,  not  wet,  and  should  be  exposed 
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and  the  number  that  sprout,  a  good  estimate  can  be  made  of  the  percent 
of  good  seed  and  the  thickness  that  they  should  be  planted  in  the  field. 
A  good  deal  of  information  about  the  age  and  vitality  of  the  seed  can  be 
obtained  by  splitting  a  few  open  and  closely  examining  the  seed  and 
the  hull.  A  seed  should  fill  its  case  or  covering  and  should  be  fresh  and 
plump  when  cut  open.  If  they  do  not  fill  these  three  conditions  they 
should  be  thoroughly  tested  before  planting.  In  some  kinds  like  the 
locusts  the  good  seed  will  sink  and  the  bad  seed  will  float  in  water.  In 
case  of  nuts  the  fresh  ones  can  usually  be  distinguished  by  the  bright, 
fresh  appearance  of  the  hulls. 

Seeds  that  have  thick,  woody,  or  bony  coverings  require  more  time 
to  germinate  than  those  that  have  weak,  thin,  absorbent  coverings. 
Those  with  thick  shells  that  have  been  kept  moist  and  subjected  to  frost 
during  the  winter  .will  usually  germinate  well  without  being  soaked  be- 
fore planting.  Cracking  the  shell  with  the  hammer  or  nut  cracker  .3  not 
advisable  as  there  will  be  more  seeds  injured  than  helped  in  the  opera- 
tion. If  they  have  been  well  stored  and  are  strong,  those  with  thin  cover- 
ings should  germinate  in  ten  days  to  two  weeks  and  those  with  hard 
shells  should  germinate  in  two  to  three  weeks,  depending  on  the  kind  of 
seed,  its  vitality  and  the  conditions  of  the  soil. 

Scalding  and  soaking  in  lye  water  will  hasten  the  germination  of 
seed  that  has  not  been  well  ftored.  If  scalding  is  attempted,  care  must  be 
exercised  to  avoid  cooking  the  seed.  If  a  small  quantity  of  boiling  water 
is  poured  over  a  large  quantity  of  thick  shelled  seed  the  temperature  of 
the  water  will  be  reduced  to  such  an  extent  that  no  harm  will  be  dofie. 
It  is  a  better  plan  to  use  warm  water  and  a  little  more  time  and  be  sure 
that  no  harm  is  done.  If  the  seed  has  been  properly  stored  during  the 
winter  and  is  in  good  condition,  special  treatment  should  be  avoided  as  it 
is  liable  to  do  more  harm  than  good.  The  seed  of  the  red  cedar  does  not 
germinate  well  until  the  second  spring  and  it  is  not  a  good  plaii  to  at- 
tempt to  germinate  it  before  that  time. 

Nuts  and  large  seed  that  require  storing  over  winter  in  moist  soil 
may  be  planted  in  the  fall  in  well  drained  land.  Moles,  gophers  and 
other  field  rodents  will  usually  destroy  some  seed  and  in  extrenie  cases 
will  destroy  most  of  it.  Seeds  that  are  stored  in  moist  soil  during  the 
winter  should  be  planted  before  growth  begins  in  the  spring  and  should 
not  be  taken  from  the  soil  in  which  they  are  stored  and  allowed  to  dry 
before  they  are  planted.  If  they  are  dried  very  much  at  this  time  it  will 
weaken  them  and  frequently  destroy  their  vitality.     Seeds  with  thin 


PLANTING  TREES.  5 

corermg  that  do  not  require  special  treatment  to  soften  the  shell  should 
be  planted  about  the  same  time  that  other  crops  are  planted  in  the  spring. 

Tree  seed  should  be  planted  and  treated  about  like  garden  seeds  in  all 
req)eet6.  The  soil  should  be  well  prepared  and  in  such  condition  that 
caltiyation  can  be  carried  on  from  the  time  the  planting  is  complete.  The 
condition  of  the  soil,  size  of  the  seed,  and  time  of  planting  all  have  some 
influence  on  the  depth  that  the  seed  should  be  covered.  Seeds  should  be 
planted  deeper  in  sandy  and  loamy  soil  than  in  clay  land.  They  should 
be  drilled  in  rows  from  three  to  four  feet  apart.  If  the  plants  are  to  be 
taken  from  the  row  when  one  year  old  the  seed  should  be  about  three 
inches  apart  in  the  row,  but  if  the  plants  are  to  stand  in  the  row  for  two 
or  three  years  the  seed  should  be  drilled  from  six  to  ten  inches  apart 
in  the  row.  The  soil  should  be  pressed  firmly  about  the  seed  and  the 
row  covered  with  loose  soil. 

Seed  of  the  slow  growing  kinds  may  be  planted  in  beds  about  the  same 
as  onions  and  the  plants  transplanted  to  the  nursery  when  one  year  old. 
This  plan  requires  more  labor  and  may  necessitate  hand  cultivation  for 
the  first  year.  Seedlings  that  require  shading  from  the  hot  sun  during 
their  first  summer  should  always  be  started  in  beds.  Many  of  the  ever- 
greens require  this  kind  of  treatment,  and  ash,  box  elder,  elm,  and  red  ce- 
dar can- be  very  conveniently  grown  in  a  bed  for  one  year  and  then  trans- 
planted to  the  nursery  row. 

For  bed  culture  the  soil  should  be  enriched  and  placed  in  the  best 
possible  condition,  and  the  very  best  of  cultivation  and  care  must  be 
given  to  the  plants  during  the  summer.  If  the  bed  can  be  so  located  that 
it  will  be  sheltered  from  the  wind  a  great  deal  of  moisture  will  be  saved 
for  the  use  of  the  plants.  All  weeds  and  grass  should  be  kept  out  of  the 
bed  with  the  hoe  and  by  hand  weeding.  A  garden  wheel  hoe  can  be  used 
fe  great  advantage  in  a  bed  of  seedlings. 

STARTING  FROM  CUTTINGS. 

Many  of  the  common  forest  and  fruit  trees  can  be  started  from  cut- 
^^  with  but  little  more  effort  than  is  required  to  grow  them  from  the 
seed.  The  cottonwood  arid  willows  are  easily  and  commonly  started  in 
this  way.  Plants  grown  from  cuttings  are  usually  larger  and  stronger 
than  those  grown  from  seed.  Cuttings  made  from  slow  growing  trees 
having  hard  wood,  like  oak  and  hickory,  do  not  take  root  and  grow  as 
^ily  as    cuttings  made  from  rapid  growing  varieties. 

The  cuttings  should  be  made  from  one  or  two  year  old  wood,  and 
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stored  in  moist  earth  or  sand  during  the  winter.  They  should  be  cut 
eight  to  twelve  inches  long  and  the  butts  laid  togther  as  this  will  save 
time  in  the  spring  when  the  cuttings  will  endure  but  little  exposure. 

If  a  large  number  of  cuttings  are  set  they  should  be  set  in  rows  about 
three  and  one  half  feet  apart  and  six  inches  apart  in  the  row.  The  cut- 
tings are  set  butt  end  down  with  about  two  inches  of  the  top  above 
ground.  The  soil  should  be  prepared  the  same  as  for  a  good  seed  bed. 
Purrows  for  the  rows  are  thrown  out  with  a  turning  plow  and  the  cut- 
tings laid  along  the  side  of  the  furrow  in  a  slanting  position  or  stood  per- 
pendicular and  the  soil  thrown  in  and  firmed  about  the  base  of  the  cut- 
tings by  tramping.  The  cuttings  can  be  set  more  rapidly  and  the  soil 
firmed  about  them  better  when  they  are  set  slanting  and  as  this  form 
of  setting  seems  to  have  no  bad  features  it  is  usually  employed.  Cuttinii 
may  be  set  with  a  spade  as  follows :  Sink  the  spade  into  the  soil  and  pry 
it  forward  to  open  the  soil.  Set  one  or  two  cuttings  into  this  opening 
and  withdraw  the  spade,  and  firm  the  soil  Ijy  tramping.  This  is  a  slov 
process  and  is  used  only  when  a  few  cuttings  are  set  at  a  time.  In  very 
mellow  or  sandy  soil  the  cuttings  may  be  pushed  into  the  ground  and  the 
soil  pressed  about  it  by  tramping.  These  methods  can  be  modified  to  suit 
the  convenience  of  the  planter  but  whatever  method  is  used  the  soil  must 
be  pressed  close  about  the  base  of  the  cutting. 

CULTIVATION  IN  NURSERY, 

The  cultivation  given  while  the  plants  are  in  the  nursery  should  be 
shallow,  and  frequent  enough  to  keep  the  ground  free  from  weeds  and  tin 
surface  well  pulverized.  Frequent,  shallow  cultivation  will  do  a  groat 
deal  to  prevent  the  loss  of  water  from  the  soil  by  evaporation  from  thi' 
surface.  The  cultivation  should  be  continued  from  early  spring  till  t!n' 
growth  has  stopped  in  the  fall.  The  ordinary  com  cultivators  are  g«"»f^'^ 
tools  to  use  for  this  work. 

The  faster  growing  trees  should  be  transplanted  from  the  nurscn* 
row  to  their  permanent  positions  when  one  year  old.  The  slower  grow- 
ing kind?  may  be  planted  thick  in  the  nursery  and  at  the  end  of  the  fi^^l 
year  transplanted  to  new  rows  and  given  more  room  and  when  two  or 
three  years  old  transplanted  to  their  permanent  positions.  Trees  two  or 
three  feet  high  are  sufficiently  large  to  transplant  to  their  permanent  poj^i- 
tion  in  the  wind-break  or  wood  lot.  The  nut  bearing  trees  and  the  ever- 
greens may  be  transplanted  while  much  smaller.  The  trees  will  groy*' 
more  rapidly  after  they  are  transplanted  than  while  in  the  nursery  row 
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and  the  work  of  transplanting  can  be  done  with  less  expense  while  the 
trees  are  small. 

If  the  trees  cannot  be  transfered  direct  from  the  ntirsery  to  the 
field  they  should  be  heeled-in  in  good  shape  to  keep  them  in  good  condi- 
tion. If  the  soil  is  dry  the  roots  of  the  plants  should  be  puddled  in  thin 
mud  before  they  are  heeled-in.  A  good  method  of  heeling-in  trees  is  to 
dig  a  trench  or  bed  about  a  foot  deep.  Distribute  the  trees  along  one 
side  of  this  and  cover  the  roots  well  with  damp  soil.  Place  another  layer 
of  trees  against  the  soil  covering  the  last  layer  and  cover  the  roots  as  be- 
fore. Continue  this  process  till  all  the  plants  are  heeled-in.  Care  must 
be  exercised  to  cover  the  roots  well  and  work  the  soil  in  around  the 
plants. 

PREPARATION  OF  THE  LAND  AND  TRANSPLANTING  THE  TREES. 

The  land  for  the  permanent  planting  should  be  prepared  the  same 
as  for  orchard  planting.  The  trees  will  grow  better  if  the  land  has  been 
in"  cnltivation  for  a  few  years  and  is  in  a  good  state  of  cultivation. 
The  land  should  be  stirred  deep  with  the  turning  plow  and  harrowed  down 
smooth  before  the  trees  are  set.  The  land  should  be  free  from  weeds  and 
gra^ss  for  after  the  trees  are  set  it  will  be  more  difficult  to  destroy  such 
pesta.  If  the  top  soil  is  shallow  and  is  underlaid  with  a  clay  subsoil  the 
land  may  well  be  subsoiled  when  plowed.  The  subsoil  thrown  up  by 
the  subsoiler  should  fall  back  into  the  furrow  and  be  covered  by  the  plow 
and  not  brought  directly  to  the  surface.  The  same  system  of  cultivation 
advised  for  the  nursery  should  be  followed  in  the  permanent  planting. 

In  transplanting  the  trees  should  be  set  the  same  depth  or  a  little 
deeper  than  they  stood  in  the  nursery  row.  The  roots  should  spread  in 
their  natural  position  and  damp  soil  should  be  pressed  firmly  about  the 
roots  and  trunk  of  the  tree.  It  is  a  good  plan  to  shake  the  tree  while  the 
soil  is  being  thrown  in  around  it  to  make  sure  that  there  are  no  open 
spaces  under  the  roots.  It  requires  but  a  little  time  to  work  the  soil 
in  well  around  the  roots  and  yet  this  very  important  point  is  very  fre- 
quently neglected  and  causes  the  death  of  the  tree. 

The  roots  are  unavoidably  pruned  when  the  trees  are  dug  and  usually 
require  no  further  attention  in  that  direction.  The  tops  should  be  cut 
back  wbpn  the  trees  are  set  or  soon  after  that  time.  Some  of  the  kinds 
that  are  inclined  to  fork  and  branch  like  the  soft  maple,  catalpa,  and  black 
walnut  may  be  allowed  to  grow  for  a  year  in  their  permanent  posi- 
tions and  then  the  tops  cut  back  to  the  ground.  Trees  treated  in  this  way 
grow  better  trunks  and  better  tops  than  those  that  are  allowed  to  continue 
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the  growth  of  the  original  top.  Repeated  cutting  back  will  cause  the  trees 
to  sprout  badly  at  the  base.  All  sprouts  and  suckers  should  be  renio?ed 
while  young  and  tender. 

SEASON  OE  TBANS^LANTINO. 

Fall  and  spring  setting  each  have  their  advantages  and  their  cor- 
responding disadvantages.  Trees  set  in  the  fall  have  the  advantage  of  any 
root  growth  that  may  take  place  in  the  winter.  The  soil  will  settle  around 
the  roots  in  the  winter  and  be  in  better  condition  for  growth  in  the  q>riBg. 
More  tiirie  can  be  given  to  the  work  if  the  trees  are  set  in  the  fall  and 
early  winter  and  the  trees  will  usually  be  in  better  condition  to  pass  the 
winter  if  planted  than  if  heeled-in.  Spring  setting  gives  more  time  for 
the  preparation  of  the  land  for  the  setting.  Plants  heeled-in  can  be  bet- 
ter protected  from  the  rabits  and  mice  than  trees  set  in  the  falL  Good 
results  can  be  obtained  by  either  fall  or  spring  setting  if  the  work  is 
well  done  and  the  ground  is  in  good  condition  for  the  work.  More  de- 
pends upon  the  weather  than  upon  the  season  in  which  the  work  is  done, 
[f  there  is  plenty  of  rain  in  the  fall  to  put  the  ground  in  good  condition 
for  the  work  the  trees  should  be  set  in  the  fall.  If  there  is  not  sa£K- 
cient  rain  in  the  fall  to  prepare  the  land  for  the  trees,  planting  should 
be  postponed  till  spring  or  until  enough  rain  has  fallen  to  prepare  the 
land  for  the  work.  There  are  many  warm  spells  during  the  winter  in 
which  this  work  can  be  done. 

WIND-BREAKS. 

The  most  disagreeable  feature  of  the  climate  of  Oklahoma  and  the 
neighboring  states  is  the  great  amount  of  hard  wind.  A  planting  of 
trees  around  the  house  and  farm  yards  does  much  to  diminish  the  effect 
of  the  wind  and  increase  the  comforts  of  farm  life.  Such  plantings  may 
also  be  of  great  value  in  providing  shelter  for  stock.  The  comforts  and 
conveniences  created  about  the  farm  home  by  a  good  wind-break  are  so 
commonly  recognized  that  no  attempt  will  be  made  to  point  them  oat 
here.  In  fact  the  benefits  so  derived  are  so  commonly  appreciated  that 
a  great  many  farmers  plant  their  orchards  so  they  will  serve  the  donble 
purpose  of  an  orchard  and  a  wind-break  and  their  greatest  value  often 
lies  in  the  latter  ofiBce. 

The  orchard  will  fill  its  place  in  the  economy  of  the  farm  as  an  or- 
chard if  well  cared  for  and  should  not  be  used  permanently  for  a  wind- 
break.    There  are  few  of  the  fruit  trees  that  are  sufficiently  hardy  to 
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make  a  good  wind-break  and  endure  the  exposure  to  which  they  are  there 
subjected  and  still  bear  even  a  fair  crop  of  fruit.  It  is  a  far  better  plan 
to  set  the  orchard  in  a  block  form  and  plant  rapid  growing  forest 
trees  for  a  wind-break.  The  orchard  will  be  greatly  benefitted  if  it  is 
protected  from  the  southwest  wind  by  a  belt  of  timber.  A  dry  wind 
blowing  across  a  field  dries  the  surface  of  the  soil  very  rapidly  and  carries 
away  a  great  deal  of  soil  moisture.  A  wind-break  checks  the  force  of  the 
wind  and  in  this  way  saves  a  great  deal  of  moisture  for  the  crop  that  is 
on  the  land.  A  wind-break  formed  of  trees  draws  large  quantities  of 
water  from  the  land  on  which  it  grows  but  this  loss  is  more  than  offset  by 
the  amount  of  water  saved  in  the  adjacent  field  or  orchard. 

Orchard  trees  sheltered  by  a  wind-break  or  shelter  belt  of  timber 
grow  in  much  better  form  and  are  not  leaned  to  the  north  by  the  wind. 
The  trunk  of  the  tree  will  be  better  shaded  by  the  top  and  thus  many  cases 
of  8un-8cald  and  borers  will  be  avoided.  Pruning  may  counteract  the 
effect  of  the  wind  to  some  extent  but  a  good  wind-break  is  far  more  effect- 
naL  Trees  sheltered  by  a  belt  of  timber  or  a  grove  are  not  broken  like 
those  more  exposed,  and  carry  a  ^cater  percent  of  their  fruit  to  maturity. 
It  is  not  an  uncommon  experience  for  three-fourths  of  the  fruit  to  be 
shaken  from  the  tree  before  it  is  mature.  The  codlin  moth  is  the  cause 
of  a  great  deal  of  the  windfall  fruit  in  Oklahoma  but  the  hard  wind  has 
about  as  much  immature  fruit  to  its  credit.  A  good  wind-break  will  re- 
duce the  amount  of  windfall  fruit  and  will  make  it  possible  to  do  better 
work  in  spraying  and  thus  check  the  ravages  of  insects  and  diseases  on 
the  fruit  and  foilage.     Qood  spraying  cannot  be  done  in  a  hard  wind. 

Some  fruit  growers  object  to  a  wind-break  for  an  orchard  on  the 
ground  that  it  is  a  harbor  and  breeding  ground  for  insects  and  diseases, 
and  that  the  row  of  trees  next  to  the  wind-break  suffers  for  the  water 
which  has  been  drawn  from  the  soil  and  used  by  the  trees  forming  the 
wind-break.  If  the  wind-break  is  a  harbor  and  breeding  ground  for  in- 
sects and  diseases  it  is  a  fault  of  the  care  and  cultivation  given  it.  It 
should  be  cultivated  and  cared  for  the  same  as  the  orchard  and  any  insects 
and  diseases  injurious  to  the  orchard  should  be  combatted  the  same  as  in 
the  orchard.  The  insects  and  diseases  that  are  most  common  in  the 
orchard  seldom  attack  the  kind  of  trees  used  for  the  wind-break,  and 
the  reverse  is  also  true.  If  the  wind-break  robs  the  outside  row  of  trees 
of  food  and  water  it  is  a  fault  in  its  location.  A  space  of  thirty  to  forty 
feet  should  be  left  between  the  wind-break  and  the  first  row  of  fruit  trees. 

The  ideal  wind-break  is  a  belt  of  timber  or  a  grove  of  trees  taller  than 
the  trees  in  the  orchard.     Such  a  shelter  belt  cannot  always  be  grown  on 
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the  average  prairie  farm  and  a  hedge  or  at  best  a  narrow  belt  of  timber 
may  answer  the  purpose.  If  possible,  this  planting  should  be  completed 
two  or  three  years  before  the  orchard  is  set,  so  the  young  fruit  trees  may 
be  protected  from  the  hard  wind  when  they  are  first  set  in  the  orchard. 
The  trees  that  are  to  form  the  wind-break  may  be  set  in  the  form  of  a 
hedge,  or  far  enough  apart  in  the  row  so  they  can  develop  and  make  good 
trees.  Both  plans  are  good  and  make  good  wind-breaks  when  suitable 
kinds  of  trees  are  used.  The  amount  of  land  that  can  be  devoted  to 
this  purpose  should  be  the  principal  point  in  deciding  the  formation 
of  the  planting.  The  hedge  row  form  of  wind-break  requires  a  plani 
with  a  thick  growing  top  like  the  russian  mulberry,  and  osage  orange. 
Seedling  peach  trees  are  some  times  used  to  good  advantage  for  this 
purpose.  The  plants  should  be  set  about  one  to  two  feet  apart,  and 
should  be  well  cultivated  to  encourage  as  great  a  growth  as  possible. 
These  trees  make  a  very  dense  top  when  in  full  leaf  and  the  Russian  mul- 
berry and  osagc  orange  are  not  commonly  attacked  by  diseases  and  in- 
sects that  live  upon  orchard  trees  and  fruits.  The  Russian  mulberry  is 
the  best  tree,  commonly  grown  in  Oklahoma,  for  such  purposes. 

If  there  is  room  for  a  more  extensive  planting  it  is  a  better  plan  to 
set  the  trees  four  or  five  feet  apart  in  rows  four  feet  apart.  In  this  form 
of  planting  the  trees  can  be  cultivated  for  a  few  years  and  made  to  sup- 
ply posts  and  wood  for  use  on  the  farm.  The  outside  row  of  trees 
should  be  left  unpruned  or  some  low,  spreading  kind  of  tree  should 
be  planted  with  the  tall  growing  varieties.  The  tall  growing  trees  if 
pruned  to  grow  good  posts  and  poles  will  not  make  a  good  low  -wind- 
break. 1  f  the  two  outside  rows  are  not  pruned  they  will  make  sufficient 
undergrowth.  The  Russian  mulberry  and  tamarisk  a.re  two  of  the  bott 
low  spreading  trees  to  use  in  a  mixed  planting  of  this  kind.  Seedlinsr 
peach  tro(»s  arc  some  times  used  for  this  purpose  to  good  effect.  Elm, 
catalpa,  soft  maple,  and  black  locust  are  the  best  of  the  tall  grrowiug 
trees  usc^d  for  a  wind-break  in  Oklahoma. 

A  few  farmers  are  growing  good  wind-breaks  composed  of  cotton- 
wood,  black  locust,  and  plum  trees.  The  cotton  woods  are  planted  t-wpivo 
to  sixteen  iovt  apart  and  two  or  three  black  locusts  between.  The 
plums  are  planted  in  another  row  outside  the  row  of  larger  trees.  Kilher 
the  wild  plums  or  some  cultivated  varieties  can  be  used.  This  combin- 
ation can  seldom  be  used  successfully  on  upland.  On  loam  and  clay  lands 
the  black  locust,  soft  maple,  elm,  catalpa,  and  Russian  mulberry  should 
be  used.  The  black  locust  and  Russian  mulberry  make  a  very  good  com- 
bination.    Th(}  soft  maple  is  not  adapted  to  close  mixed  planting  and 
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when  it  is  so  planted  provision  should  be  made  for  its  removal  m  a  few 
years.  The  other  trees  named  may  be  planted  in  mixed  or  puro  plantings 
and  will  usually  give  good  results. 

PLANTING   FOR  A   WOOD  LOT. 

• 

A  wood  lot  is  a  planting  of  trees  for  the  purpose  of  growing  wood. 
The  aim  of  the  planter  is  to  grow  the  most  wood  possible  in  such  form, 
and  size  that  it  can  be  used  for  fencing  and  fuel,  with  the  least  expendi- 
ture  of   time,  money.,  and  labor.     Inasmuch  as  the  trees  are  expected 
to  produce  wood  of  marketable  size  within  the  life  time  of  the  planter, 
onlv   the   fastest  growing  trees  can  be  used.     In  this  climate  the  time 
required  to  grow  trees  to  post  size  can  be  greatly  reduced  by  care  and  cul- 
tivation, during  the  early  life  of  the  planting.     Usually  the  only  money 
♦-xj>ended   in  growing  a  few  acres  of  timber  is  the  original  cost  of  the 
s<»ed,  or  seedlings  and  the  taxes  on  the  land.     The  amount  of  time  re- 
quired to  grow  wood  of  valuable  size  makes  it  desirable  to  use  all  reason- 
able efforts  to  increase  the  rate  of  growth.     The  first  thing  of  importance 
is  the  quality  of  soil  on  which  the  planting  is  made.     Good  soil  is  most 
valuable   for  wood  production  as  well  as  for  the  common  farm  crops. 
Small  nooks  and  patches  in  creek  bottoms  that  are  difficult  to  tend  in  the 
regular   farm  crops  answer  for  wood  lots  very  well.     Hillsides,  washed 
land,  knolls  and  waste  land  too  poor  to  cultivate  in  farm  crops  should  not 
be  planted  with  trees  with  the  hope  of  securing  good  timber  in  a  few  years. 
The  dry  summers  and  the  extreme  barrenness  of  some  such  land  places 
wood  production  thereon  practically  out  of  the  question.     It  would  re- 
quire more  than  the  ordinary  lifetime  for  trees  set  on  such  land  to  bring 
the  fertility  up  to  the  standard  required  to  produce  good  wood  growth. 
Stony  land  that  cannot  be  cultivated  but  contains  a  fair  quality  of  soil 
will   grow  good  timber. 

Trees  grown  for  wood  should  produce  long  trunks  free  from 
branchee.  There  are  two  ways  of  growing  such  trees;  1st  constantly 
pruning  off  the  branches,  and  2nd  planting  the  trees  close  together  so  that 
after  four  or  five  years  the  trees  will  prune  themselves.  The  latter 
method  ir  used  in  wood  lot  planting.  In  close  planting  th(^  growth  of 
the  top  is  augmented  and  the  growth  of  the  side  branches  is  checked,  and 
after  a  few  years  no  pruning  is  necessary. 

Trees  set  far  enough  apart  to  give  plenty  of  room  for  cultivation 
will  require  pruning  for  a  long  time.  The  tops  cannot  shade  the  ground 
s«uffieiently  to  prevent  the  growth  of  weeds  and  grass,  and  the  annual 
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mulch  of  leaves  and  twigs  will  not  be  heavy  enough  to  produce  a  forest 
soil.  The  best  results  have  been  obtained  by  setting  the  trees  four  or 
five  feet  apart  each  way.  The  trees  are  pruned  as  long  as  cultivation 
is  continued  which  should  be  until  the  trees  have  possession  of  the  land 
to  the  exclusion  of  other  plants.  When  the  trees  can  shade  the  ground 
well  enough  to  prevent  the  undergrowth  t)f  weeds  and  grass,  cultivation 
may  be  discontinued.  Trees  with  small  or  pendant  leaves  like  the  black 
locust  and  cottonwood  cast  a  poor  shade  and  are  slow  to  prevent  the  under- 
growth of  weeds:  these  varieties  should  be  cultivated  until  they  are 
quite  large.  The  broad-leaved  trees  like  the  elm  cast  a  good  shade  and 
will  prevent  the  undergrowth  of  weeds  in  three  or  four  years  and  then 
are  able  to  take  care  of  themselves.  Mixed  planting  does  not  give  as  good 
results  as  the  foregoing  would  seem  to  indicate.  There  is  so  great  a  dif- 
ference in  the  hardiness  and  rate  of  growth  of  the  dif- 
ferent kinds  of  trees  set,  that  a  mixed  planting  soon  becomes  a  pure 
planting  or  at  most  contains  but  two  or  three  of  the  strongest  varieties. 
The  few  stunted  trees  of  the  weaker  varieties  that  do  survive  for  a  few 
years  seldom  make  good  trees  when  the  larger  trees  are  cut.  The  varieties 
of  trees  most  commonly  grown  for  posts  and  fuel  are  capable  of  reproduc- 
tion by  sprouts  from  the  stump  and  roots,  and  this  crop  of  second  growth 
trees  will  be  better  than  the  old  stunted  trees. 

The  trees  that  are  set  in  the  wood  lot  on  the  farm  are  not  set  for 
the  purpose  of  growing  timber  for  lumber,  and  all  the  trees  will  be  cut 
before  they  are  large  enough  for  saw  logs  and  many  will  be  cut  as  soon 
as  they  are  large  enough  to  make  good  posts.  The  trees  of  the  fastest 
growing  varieties  will  be  young  when  cut  and  will  sprout  well,  if  the  cut- 
ting is  done  in  the  winter.  The  stumps  should  be  cut  with  a  smooth, 
sloping  surface  to  prevent  rot  as  much  as  possible.  Post  timber  should 
be  cut  in  the  winter  and  seasoned  thoroughly  before  it  is  placed  in  the 
ground. 

TREE  PLANTING  AT  THE  EXPERIMENT  STATION. 

The  first  planting  of  trees  for  the  purpose  of  a  wood  lot  on  the  ex- 
periment station  farm  was  made  in  the  spring  of  1898.  This  planting 
consisted  of  three  plats  designated  as  numbers  35,  36,  and  37.  Trees  one 
year  old  were  used  except  in  the  oaks,  walnuts,  and  pecans  and  seeds  of 
these  trees  were  planted  in  the  position  in  which  the  trees  were  desired  in 
the  planting.  The  trees  were  placed  four  feet  apart  each  way  and  were 
given  clean  cultivation  for  the  first  three  years. 

Plat  No.  35  contained  1599  catalpas,  270  black  cherries,  270  bur  oaks, 
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and  ▼acant  places  were  left  for  1599  Bussian  mulberries,  which  were 
never  planted.  In  December  1903  there  were  1538  catalpas,  188  black 
cherries^  and  142  bur  oaks  living. 

Plat  No.  36  contained  1500  white  ehns,  1500  soft  maples,  600  bur 
and  red  oaks,  and  330  black  locusts.  In  December  1903,  3S9  black 
locnstB  uid  260  oaks  were  Uving.  Part  of  the  elms  were  iak&i  out  bnt 
leas  than  one  percent  have  died  in  the  plat.  Part  of  the  maples  were 
also  remoTed  and  all  of  those  left  in  the  plat  are  now  dead.  Seventy  five 
per  cent  of  the  dead  maple  trees  were  infested  with  flat  headed  apple 
tree  1>orers  at  the  time  of  their  death. 

Plat  No.  37  contained  2558  red  maples,  511  black  birches,  374  pecans, 
and  320  white  ash.  In  December  1903  there  were  310  white  ash,  76 
pecan  and  126  black  walnut  trees  living.  The  black  birch  trees  were  all 
dead^  root  and  branch.  The  red  maple  trees  are  all  dead  but  about  one 
half  of  the  stumps  are  still  alive  and  sent  up  sprouts  last  summer. 
These  sprouts  are  very  weak  and  practically  worthless. 

In  the  spring  of  1900  another  planting  of  forest  trees  was  made,  con- 
siating  of  thirty  four  plats.     The  trees  used  in  this  planting  were  white 
aah^  box  elder,  catalpa,  white  elm,  black  locust,  honey  locust,  and  soft 
maple.     Plat  1  to  24  inclusive  and  plat  27  are  mixed  plantings  containing 
from  three  to  seven  kinds  of  trees  systematically  arranged.  Plats  25,  26, 
and  28  to  34  inclusive  are  pure  plantings.    All  the  trees  were  seedlings 
of  one  season's  growtii  when  set.     The  black  locust  is  the  only  tree  that 
has  made  a  better  growth  in  the  mixed  plantings  than  in  the  pure  plant- 
ing.    It  is  much  the  fastest  growing  tree  in  the  list  and  in  every  case  has 
proved  an  injury  to  the  trees  set  next  to  it.     This  planting  is  not  old 
enongh  to  show  final  results  and  may  be  reported  upon  at  some  future 
time.     All  of  the  information  that  could  be  obtained  from  this  planting 
at  this  time  is  given  in  the  discussion  of  the  different  kinds  of  trees. 

Ash:  (White  Ash,  American  White  Ash.)  This  tree  is  valued 
more  for  its  beauty  of  form  and  foliage  than  for  its  wood  production.  It 
attains  a  height  of  fifty  feet  and  a  trunk  diameter  of  two  feet.  It  grows 
very  slowly  for  the  first  four  or  five  years  after  which  time  it  grows  more 
rapidly.  The  top  of  the  tree  is  narrow,  with  a  main  central  stem  form- 
ing a  clean  straight  trank.  The  wood  is  heavy,  hard,  strong,  and  be- 
comes brittle  with  age.  It  is  not  durable  when  placed  in  contact  with  the 
ground  but  is  a  very  good  fuel. 

Box  Elder:  The  box  elder  grown  on  moist  bottom  land  often  at- 
tains a  height  of  forty  to  fifty  feet  and  a  trunk  diameter  of  two  feet.     In 
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this  situation  it  is  a  rapid  growing  tree  with  a  broad  top  and  casts  a 
good  shade.  It  is  a  failure  when  planted  on  the  upland.  It  is  frequently 
attacked  by  borers  and  leaf  eating  insects.  The  wood  is  light,  soft,  not 
strong,  rots  quickly  in  contact  with  the  ground,  and  is  a  very  poor  fuel. 

Catalpa.  The  catalpa  is  a  japid  growing  tree,  often  attaining  a 
height  of  sixty  feet  and  a  trunk  diameter  of  three  to  four  feet.  It  grows 
best  on  a  deep  rich  soil  and  a  satisfactory  growth  can  seldom  be  secured 
on  light,  thin  soil.  In  a  pure  planting  the  trees  will  completely  shade 
the  ground  in  three  or  four  years.  It  sprouts  well  from  the  stump  when 
the  trees  are  cut  in  the  winter.  The  wood  is  light,  soft,  not  strong,  coarse 
grained,  and  extremely  durable  when  placed  in  contact  with  the  ground. 
It  is  poor  fuel  but  makes  first  class  posts  and  fencing  material. 

There  are  two  species  of  Catalpa,  Catalpa  speciosa,  commonly  called 
Hardy,  or  Western  Catalpa,  and  Catalpa  Catalpa,  commonly  called 
Southern  Catalpa.  The  Western  catalpa  is  a  tall  upright  tree  with  few 
large  branches]  It  requires  close  planting  to  develop  a  good  trunk.  The 
Southern  catalpa  is  a  low  growing  tree  with  a  broad  top.  These  charac- 
teristics are  influenced  by  soil  and  location.  On  poor  soil  in  open  plant- 
ings both  kinds  form  low,  branching  heads.  The  Western  catalpa  as  a 
rule  produces  only  one  to  three  seed  pods  in  a  cluster,  and  each  pod  18 
from  fourteen  to  twenty  inches  long  and  one  half  inch  in  diameter.  The 
seeds  are  large,  broad,  and  about  the  same  width  the  entire  length.  The 
filaments  at  the  end  of  the  seed  are  parallel  or  spreading.  Tlie  bark  of 
tree  is  thick  and  deeply  furrowed.  The  Southern  catalpa  produces  from 
four  to  eight  pods  in  a  cluster,  and  each  pod  is  from  eight  to  ten  inches 
long.  The  seeds  are  small  and  tapering  at  the  end.  The  filaments  are 
drawn  together  and  are  sometimes  twisted.  The  young  branches  of  one 
season's  growth  are  enlarged  at  the  joints.  The  bark  of  the  tree  is  thin 
and  scales  ofE  in  large  thin  scales. 

Mliite  Elm  (American  Elm.)  This  is  a  large  tree  and  when  full 
grown  often  attains  a  height  of  one  hundred  feet  and  a  trunk  diameter  of 
six  feet.  It  forms  a  round  or  broad  and  spreading  top.  It  is  a  rapid 
grower  and  adapts  itself  well  to  all  kinds  of  soils.  The  wood  is  hard, 
heavy,  strong,  tough,  difficult  to  split,  not  durable  in  contact  with  the 
soil.  It  makes  a  good  fuel  when  it  is  reduced  to  such  form  and  size  that 
it  can  be  used,  but  is  very  difficult  to  work.  This  is  the  best  shade  tree 
that  has  been  planted  in  Oklahoma.  The  tree  is  hardy,  seldom  attacked 
by  insects  and  diseases  and  casts  an  ideal  shade.  It  is  a  first  class  tree 
to  plant  about  the  house  and  yard  but  is  only  a  second  class  tree  for  posts 
and  fuel. 
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Uiickherry.  The  Hackberry  attains  a  height  of  sixty  to  seventy  five 
feet  and  a  trunk  diameter  of  three  to  four  feet.  When  planted  in  good 
soil  and  given  cultivation  it  is  a  rapid  growing  tree  but  is  capable  of  living 
when  set  in  the  driest  and  poorest  soil.  As  a  cultivated  tree  it  is  very 
much  like  the  elm  but  it  more  hardy  and  the  wood  is  less  diflScult  to  split 
The  wood  is  heav}',  rather  soft,  not  strong,  good  fuel,  not  durable  when 
placed  in  contact  with  the  soil.  It  is  a  good  tree  for  planting  around  the 
house  and  yard  and  for  a  wind-break. 

Blacl'  Locnst,  (Yellow  Locust.)     This  tree  grows  rapidly  and  at- 
tains a  height  of  sixty  feet  and  a  trunk  diameter  of  three  feet.     The  top 
is  of  good  form  with  a  main  central  stem  when  grown  in  close  plantings, 
but  it  frequently  branches  and  forms  a  large  round  head  when  grown  in 
the  open.     It  grows  fastest  when  set  in  mixed  plantings  but  does  not  form 
as  good  a  trunk.     It  usually  grows  more  rapidly  than  the  other  trees  and 
branches  and  spreads  over  the  tops  of  the  other  trees.     It  casts  a  poor 
\        shade  and  is  slow  to  occupy  the  ground  to  the  exclusion  of  other  plants. 
It  sprouts  vigorously  from  the  stump 'and  roots  broken  by  the  plow  or 
I        spade.      The  wood  is  heavy,  exceedingly  hard,  strong,  and  durable  when 
I        placed  in  contact  with  the  ground.     It  is  a  very  good  fuel. 

Tills  tree  has  been  extensively  planted  as  a  timber  tree  in  the  United 
States,  but  its  cultivation  is  now  generally  abandoned  in  the  older  states 
on  account  of  the  locust-borer.  The  locust-borer  has  been  so  destructive 
of  this  tree  in  Kansas  that  it  is  not  planted  there  now  to  any  great  extent. 
The  central  and  western  part  of  the  state  was  at  one  time  supposed  to  be 
exempt  from  the  borers  but  they  have  gradually  spread  over  the  entire 
state.  So  far  as  can  be  learned  this  borer  has  not  appeared  in  Oklahoma, 
but  it  is  only  a  question  of  a  few  years  till  it  will  be  found  in  abundance. 
Although  thorough  search  has  been  made  no  reports  have  been  found 
which  indicate  that  the  locust  borer  ever  works  on  fruit  trees. 

Honey  Locust  This  tree  attains  a  height  of  fifty  to  sixty  foot  with 
a  trunk  diameter  of  three  feet.  It  is  not  one  of  the  most  rapid  growers 
but  is  capable  of  making  a  good  growth  under  the  most  adverse  condi- 
tions. It  is  liable  to  suffer  when  transplanted  and  should  bo  carefully 
handled  at  that  time.  It  stands  pruning  remarkably  well  and  is  often 
used  as  a  hedge  plant.  It  casts  a  poor  shade  and  is  slow  to  occupy  the 
<:round  to  the  exclusion  of  other  plants.  It  requires  thick  planting  to 
form  good  trunks.  The  wood  is  heavy,  hard,  strong,  very  durable  in 
contact  with  the  ground  and  is  a  good  fuel. 

Soft  Maple.     (Silver  Maple.)     This  tree  often  attains  a  height  of 
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sixty  feet  and  a  trunk  diameter  of  four  feet,  bat  the  mature  trees  aie 
usually  much  smaller.  It  grows  rapidly  and  forms  a  broad,  round  top. 
This  Iree  responds  very  quickly  to  cultivation  and  suffers  if  neglected.  In 
close  planting  it  grows  rapidly  for  a  few  years  and  then  dies  out  badly. 
The  iaceee  suffer  if  the  roots  are  exposed  to  any  extent  in  transplanting. 
Winter  and  spring  setting  have  given  the  best  results.  The  trees  are 
frequently  destroyed  by  borers  and  the  foliage  is  attacked  by  insects  and 
fungus  diseases.  The  wood  is  soft  and  easily  broken  while  green  but  be- 
comes hard  and  strong  when  well  seasoned.  It  is  light,  poor  fuel,  and  rots 
quickly  when  placed  in  contact  with  the  ground. 

The  value  of  this  tree  has  been  over  estimated  in  Oklahoma  and  it 
has  been  planted  more  than  its  true  value  warrants. 

Osage  Orange.  (Bois  d'  Arc.)  This  tree  attains  a  height  of  forty 
td  fifty  feet  and  a  trunk  diameter  of  eighteen  inches.  It  is  a  rapid  grow- 
er on  moist  bottom  land  but  is  not  adapted  to  light,  upland  soil.  It 
sprouts  vigorously  from  the  stump  and  broken  roots.  The  wood  is  heavy, 
hard,  strong,  flexible,  good  fuel,- and  very  durable  in  contact  with  the 
ground. 

The  Riissian  Mvlberry  is  a  medium  sized  tree  introduced  into  the  Unit- 
ed States  from  Russia  and  it  is  not  known  how  large  it  will  grow  in  Okla- 
homa. Trees  fifteen  years  old  and  twenty  feet  high  are  not  unoonunon. 
The  tree  branches  profusely  and  forms  a  very  dense  top  and  a  poor  trunk 
unless  it  is  constantly  pruned.  It  is  very  hardy,  grows  rapidly  and  is  a 
first  class  tree  for  a  wind-break.  The  wood  is  heavy,  hard,  strong,  and  is 
a  good  *viel.  Its  durability  in  contact  witii  the  ground  has  not  been 
thoroughly  tested  but  the  indications  are  that  it  is  as  durable  as  the  Bed 
Cedar. 

Sycamore.  This  is  the  largest  tree  east  of  the  Bocky  Mountains.  It 
often  attains  a  height  of  one  hundred  feet  and  a  trunk  diameter  of  tei 
feet  It  grows  rapidly  and  forms  a  good  top.  It  is  a  very  good  tree  for 
ornamental  planting.     The  wood  is  of  little  value  and  hard  to  work. 

Black  Walnut  This  is  a  very  large  tree  sometimes  attaining  a 
height  of  one  hundred  feet,  and  a  trunk  diameter  of  eight  feet  It  is  of 
plow  growth  and  is  adapted  to  planting  only  on  rich  bottom  land.  It  is 
difficult  to  transplant.  The  wood  is  heavy,  hard,  strong,  easily  worked, 
and  durable  in  contact  with  the  ground.  It  is  good  fuel  but  is  too  valu- 
able to  use  for  that  purpose. 

0.  M.  MORRIS, 

Horticulturist 
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Cliaracter  of  bark  am]  seeils  of  Stmtherii  Catalpa.     (Cut  of  seeds  from  Kansas  SI 
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FORESTRY 


STATE  AID  IN  FORESTRT|H«,tM.Tr  oFCAuroK,.,. 


The  Forest    Commission  waxxts   to  assist  farmerst^   and   all 
woodland  owners,  to  practice  forestry.    See  offer  on  page  28. 


Forest  Planting  in  New  Jersey. 

THE  NEED  OF  PLANTING. 

The  Forest  Commission  lays  little  stress  upon  forest  planting 
because  the  State's  woodland  area  is  now  as  great  as  it  should 
be,  and  because  it  is  easier,  cheaper,  and,  for  the  present,  better 
to  make  good  forests  out  of  the  abused  and  neglected  natural 
forests.  To  do  this  requires,  in  most  cases,  no  outlay;  simply 
protection  against  fire  and  proper  thinnings  at  the  proper  time 
are  enough.  The  result  will  rarely  be  as  good,  silviculturally, 
as  from  a  planted  forest,  but  the  crop  will  come  quicker  and  it 
will  cost  less. 

Where  planting  is  proper.  There  are  places  and  conditions, 
however,  that  justify  planting;  they  are  where  land  cleared  for 
cultivation  or  pasture  is  found  unfit,  or  is  no  longer  wanted,  and 
where  forest  is  desired  for  pleasure  or  to  simplify  the  adminis- 
tration of  an  estate  (Fig.  i).  In  the  first  case  the  land,  being  fit 
for  nothing  but  forest — ^tnie  forest  soil,  would  naturally  have  a 
low  value ;  a  plantation  therefore  should  be  expected  to  yield  a 
profit.  In  the  latter  cases  satisfaction  rather  than  profit  would 
be  the  object. 

Underplanting,  or  filling  gaps,  in  woodlots  is  often  advisable. 
The  procedure  is  the  same  as  in  open  plantations  but  greater 
care  in  the  choice  of  species  is  required  on  account  of  the  de- 
ficient light  afforded — see  tolerance,  p.  9. 

Shade  trees  not  considered.  The  present  discussion  deals 
solely  with  the  production  of  timber.  Beauty  and  shade  are  en- 
tirely apart. 
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8  FOREST  PLANTING. 

NO  QUICK  RICHES. 

Intending  forest  planters  are  reminded  that  an  investment  in 
forestry  will  yield  returns  in  proportion  to  the  skill  and  wisdom 
that  underlie  it;  that  the  income  from  a  plantation  may  equal 
from  four  to  eight  per  cent.,  compound  interest,  yet  can  rarely 
be  more  because  there  is  a  limit  to  the  rate  at  which  trees  grow. 
Sure,  steady,  moderate  returns,  rather  than  quick  riches  are  al- 
ways the  foresters  aim.     See  p.  25. 

CLIMATE  AND  SOILS. 

The  climate  of  New  Jersey  is  everywhere  suitable  for  many 
kinds  of  trees,  and  highly  favorable  to  some.  No  part  is  too 
hot,  too  cold,  or  too  dry  to  produce  vigorous  trees. 

Its  soils,  on  the  contrary,  are  very  diverse,  and  make  neces- 
sary a  careful  adaptation  of  species  to  local  conditions.  No 
part  of  the  upland,  except  the  beaches  and  about  25,000  acres 
on  "The  Plains,"  is  incapable  of  supporting  a  forest  of  some 
kind.  Even  the  sandy  soils  of  the  pine  section  are  less  sterile 
than  is  commonly  supposed.  Solely  for  the  guidance  of  tree 
planters  the  soils  of  the  State  may  be  divided  into  six  classes. 
See  p.   14. 

WHAT  TO   PLANT. 

When  a  forest  is  founded  by  Nature  one  wisely  uses  what  he 
finds ;  when  a  forest  is  to  be  planted  the  aim  should  be  to  choose 
the  best  for  given  conditions. 

Pure  or  mixed  forests?  Many  foresters  advocate  mixed  plant- 
ings (two  or  more  species)  upon  the  ground  that  that  is  Na- 
ture's way,  that  one  species  helps  another,  that  insects  and  dis- 
ease do  less  harm  than  in  pure  (one  species)  forests.  All  these 
arguments  have  weight,  yet  most  authorities  now  favor  com- 
paratively small  groups  of  a  single  species,  each  group  repre- 
senting the  fittest  tree  when  climate,  soil,  markets  and  all  other 
factors  are  considered.  Under  this  rule  pure  forests  of  several 
hundred  acres  may  be  established.  For  these  reasons,  and  be- 
cause it  is  hard  to  determine  the  character  and  proportions  of  a 
mixed  forest  without  a  careful  study  of  local  conditions,  only 
pure  forest  plantations  are  here  considered. 
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Fig.   a.     TREES  FOR  FOREST  PLAMTIHG. 
—Two-year-old  Pine  Seedling:     It  is  healthy  bnt  not  stnidy  and  has  long 
slender  roots,    a.— Four-year-old   Pine   Traosplant:    Vigorous,   stvidy, 
well-compacted  roots.     3. — Four-year-old  Spruce  Ttanaplant:     Not  so 
large  as  the  pine  but  capable  of  making  a  good  growth. 
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Evergreens  or  deciduous  trees?  An  impression  prevails  that 
black  walnut,  white  oak,  black  cherry,  hickory,  etc.,  are  the  most 
profitable  trees  to  grow  because  their  woods  bring  high  prices. 
If  the  available  land  is  suited  to  these  trees  it  may  be  so  used, 
yet  such  trees  grow  well  only  on  strong  agricultural  soil  of 
which  there  is,  or  soon  will  be  in  this  State,  none  to  spare.  If 
we  deal  with  true  forest  soils  the  conifers  or  evergreens  will 
yield  more  per  acre  and  year  than  any  others.  Pine  of  some 
sort  is  the  world's  most  valuable  wood,  and  always  will  be,  be- 
because  it  satisfies  most  needs.  Pine  is  best  for  planting  in 
South  Jersey  because  it  is  suited  to  the  sandy  soils,  and  it  is  best 
for  planting  in  North  Jersey  because  it  produces  more  wood  in 
less  time  than  any  deciduous  tree.  Spruce  and  fir  are  almost  as 
valuable,  and  may  be  used  as  variants. 

Tolerance.  In  forest  planting,  as  in  every  branch  of  silvicul- 
ture, the  innate  qualities  of  each  tree  species  with  respect  to 
sunlight  must  be  considered.  Some;  pines,  ash,  cottonwood, 
will  endure  little  shade  from  other  trees;  they  are  called  light- 
requiring  or  intolerant:  others;  spruce,  fir,  beech,  are  less  par- 
ticular and  are  called  shade-endurjng  or  tolerant  (of  shade). 
Tolerant  trees  when  well  grown  always  have  more  branches 
than  intolerant  trees,  but  more  of  them  can  thrive  on  a  given 
area.  An  intolerant  species  must  never  be  planted  where  it  will 
lack  light. 

Quick  growers.  By  all  means  use  the  species  that  will  give 
quickest  returns,  but  bear  in  mind  that  rapid  growth  is  usually 
a  response  to  stimulation  through  fertile  soil,  abundant  mois- 
ture, excess  of  warmth,  etc.  Cottonwood  grows  rapidly  in  moist 
soil ;  it  will  fail  where  it  is  dry.  Catalpa  requires  warmth,  fer- 
tility and  moisture  for  its  full  development.  White  pine  thrives 
on  a  medium  soil,  yet  on  poor  soil  may  fall  behind  pitch  pine. 

Nut  Trees.  Nut  culture  is  not  forestry,  but  a  branch  of  hor- 
ticulture. A  tree  developed  for  fruit  has  too  much  crown  to 
produce  good  lumber;  one  grown  tall  and  straight  for  lumber 
has  too  little  crown  to  yield  much  fruit.  Dismiss,  therefore,  all 
thought  of  combining  the  two  crops.  Let  fruit  (including  nuts) 
be  grown  Where  that  is  likely  to  be  profitable  and  the  trees  can 
be  given  the  care  that  they  need.  Trees  for  lumber  are  satis- 
fied with  poorer  soil  and  much  less  care.    Of  course,  fair  crops 
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of  nuts  may  be,  and  often  are,  prodficed  by  forest  trees. 

Choice  of  Speciea.  For  most  situations  in  New  Jersey  let  the 
choice  be  limited  to  the  following  species.  Their  qualities  and 
values  are  known ;  others  may  be  pis  good,  but  are  less  sure. 

White  Pine.  (Pinus  strobus.)  This  is  unquestionably  the 
most  promising  tree  for  forest  planting.  Its  silvical  qualities 
adapt  it  to  any  but  the  poorest  soils,  its  growth  rate  is  high  and 
tolerance  considerable.  All  th}6  results  in  a  large  timber  pro- 
duction at  a  comparatively  eaply  age.  A  yield  of  30  M  board 
feet  per  acre  at  50  years  is  not  excessive.  The  one  drawback  is 
that  a  dangerous  disease  threatens  the  species.  For  the  present 
it  is  recommended  that  white  pine  be  planted  in  moderate  quan- 
tity only.  ' 

Red  Pine  or  Norway  Pine.  (Pinus  resinosa.)  A  tree  that  in 
many  ways  promises  to  be  quite  as  valuable  as  white  pine.  Its 
wood  is  a  little  heavier,  but  is  also  stronger.  The  tree  is  not 
so  rapid  a  grower,  and  in  maturity  the  forest  is  less  dense,  but 
the  individual  trees  are  apt  to  be  taller  and  their  stems  clearer. 
A  yield  of  30  M  board  feet  per  acre  at  60  years  may  be  expected. 
The  tree  has  no  dangerous  enemies. 

Scotch  Pine.  (Pinus  sylvestris.),  This  is  the  common  pine  of 
Europe.  It  thrives  on  good  soil,  and  makes  a  fair  growth  on 
the  poorest.  It  is  especially  vigorous  when  young.  The  wood 
is  practically  like  that  of  red  pine,  consequently  sure  of  a  mar- 
ket, in  any  form.  A  yieldgof  25  M  board  feet  per  acre  at  50 
years  should  be  obtained  from  a  plantation  established  under 
fair  conditions, 

Austrian  Pine.  (Pinus  laricio.)  A  much  heavier-set  tree 
than  any  of  the  others,  and  generally  appreciated  for  its  good 
looks.  The  species  is  adaptable  to  poor  soils,  especially  lime- 
stone rocks.  The  stem  cleans  about  as  well  as  white  pine. 
The  yield  is  somewhat  less. 

Pitch  Pine.  (Pinus  rigida.)  The  common  pine  of  South 
Jersey  and  of  the  mountain  ridges  in  North  Jersey.  It  is  by  no 
means  the  a  alueless  tree  that  many  imagine.  The  wood  is  resin- 
ous, but  strong  and  fairly  durable,  and  is  in  demand  always  for 
construction  lumber  and  box  boards.  The  rate  of  growth  de- 
pends largely  upon  the  soil.  On  poor  sand  it  is  naturally  rela- 
tivelv  slow,  but  its  g^reat  value  is  that  it  is  highlv  fire  resist- 
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ant  The  tree  should  be  fostered  wherever  found  and  may  be 
planted  on  land  too  poor  for  other  species,  or  where  the  fire 
risk  continues. 

LobloUy  Pine.  (Pinus  taeda.)  A  tree  native  of  the  Southern 
states,  where  it  grows  with  marvelous  rapidity.  Recent  experi- 
ments indicate  that  it  can  be  grown  successfully  in  South  Jer- 
sey and  in  sheltered  situations,  but  for  the  present  it  is  recom- 
mended only  for  experimental  planting. 

Skortleaf  Pine.  (Pinus  echinata.)  The  species  found  in  Cen- 
tral and  South  Jersey,  usually  mixed  with  oaks,  on  the  better 
soils.  It  is  comparable  in  most  respects  with  red  pine,  and  in 
South  Jersey  may  be  planted  as  an  alternative. 

Norway  Spruce.  (Picea  excelsa.)  The  common  spruce  of 
Europe.  A  tree  of  great  economic  value  because  its  wood  is 
sought  for  paper  pulp  as  well  as  for  lumber,  and  because,  by 
reason  of  its  tolerance,  it  is  able  to  grow  in  close  stands.  It 
requires  fairly  strong  soil,  and  thrives  on  ground  much  moister 
than  is  acceptable  to  any  of  the  pines.  (It  will  not  grow  where  the 
ground  is  constantly  wet.)  This  species  is  preferable  to  any  of  the 
native  spruces.  The  average  yield  on  suitable  soil  is  about  30 
M  board  feet  at  60  years. 

Douglas  Fir.  (Pseudotsuga  taxifolia.)  ^  Stock  from  Rocky 
Mountain  seed  only  should  be  used.  That  from  Pacific  Coast 
seed  is  apt  to  be  frosted.  The  tree  grows  at  about  the  same 
rate  as  the  Norway  spruce,  though  the  stands  are  not  quite  so 
dense.  The  wood  is  tough  and  strong,  comparing  favorably 
with  red  pine  or  shortleaf  pine.  From  the  best  information 
available,  a  yield  of  25  M  board  feet  at  60  years  should  be  ob- 
tained on  fair  soil. 

European  Larch.  (Larix  europaea.)  A  tree  especially  valu- 
able on  account  of  the  durability  of  its  wood.  Unlike  the  East- 
em  American  species,  it  requires  well  drained  as  well  as  fairly 
strong  soil.  It  is  advised  for  planting  where  the  extinction  of 
chestnut  is  likely  to  create  a  demand  for  posts,  poles,  etc.  A 
yield  of  20  M  board  feet  at  60  years  may  be  expected. 

Balsam,  Fir.  (Abies  balsamea  or  Abies  pectinata.)  The  first 
is  the  native  species ;  the  second  the  European.  They  are  valu- 
able on  account  of  their  adaptability  to  moist  land,  high  degree 
of  tolerance,  and  production  of  a  wood  that  is  about  as  useful 
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as  spruce.  In  many  situations  the  plantations  may  be  made 
with  a  view  to  marketing  Christmas  trees,  for  which  either  spe- 
cies is  preferred.  A  mixture  of  balsam  and  spruce  with  a  view 
to  removing  the  former  at  lo  or  15  years,  leaving  the  latter  to 
grow  to  timber  size,  would  often  prove  advisable. 

Cottonwood.  (Populus  deltoides.)  The  so-called  Carolina 
poplar,  a  tree  of  very  rapid  growth  on  moist  soil — of  little  value 
where  it  is  dry.  It  should  be  planted  not  less  than  10  feet  apart, 
either  pure  or  mixed  with  a  more  tolerant  species  suited  to  the 
same  conditions.  A  yield  of  25  M  board  feet  in  30  years  may 
be  expected. 

Red  Oak.  (Quercus  rubra.)  Probably  the  most  promising 
deciduous  tree  for  soils  of  moderate  fertility.  Its  wood  has  a 
recognized  value  for  many 'purposes,  and  apparently  is  the  most 
available  for  railroad  ties.  A  yield  of  20  M  board  feet,  or  700 
railroad  ties,  per  acre  in  40  years  is  possible. 

Tulip  Poplar.  (Liriodendron  tulipifera.)  The  most  valuable 
soft  wood  deciduous  tree.  It  requires  strong,  well-drained  soils, 
but  when  planted  in  such  situations  grows  vigorously.  As  the 
wood  is  used  generally  for  cabinet  work  and  fine  box  boards, 
trees  less  than  16"  diameter,  breast-high,  have  comparatively 
little  value.  Properly  made  plantations  should  yield  30  M 
board  feet  per  acre  at  50  years. 

White  Ash.  (Fraxinus  Americana.)  This  tree  grows  vigor- 
ously on  ground  too  wet  for  cultivation.  Its  wood  is  in  constant 
demand  on  account  of  its  toughness  and  elasticity.  As  sapwood 
is  even  more  valuable  than  heartwood,  the  trees  can  be  mar- 
keted when  comparatively  young.  Ten  M  board  feet,  or  20 
cords,  at  25  years  are  easily  possible. 

Hickory.  (Hicoria  laciniosa,  [shellbark,]  H.  alba,  [bullnut,]  H. 
glabra,  [pig  nut.])  The  first  grows  on  moist  land,  the  two  latter 
on  drier  ground,  but  all  require  considerable  fertility  for  a  satis- 
factory development.  The  wood  is  highly  valuable  for  ve- 
hicles and  tool  handles,  and  is  preferred  when  young  rather  than 
when  old.  Where  conditions  are  favorable,  no  crop  is  likely 
to  be  more  valuable  than  one  of  hickory.  It  will  usually  be 
marketed  in  the  form  of  billets  and  measured  by  the  cord.  A 
yield  of  15  cords  in  25  years  may  be  expected. 

Basswood.     (Tilia  americana.)     A  tree  in  many  respects  sim- 
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ilar  to  tulip  poplar,  though  rather  less  rapid  in  growth.  It  may 
be  planted  as  an  alternative  or  variant. 

Locust  (Robinia  pseudacacia)  is  in  demand  everywhere  for 
posts  and  railroad  ties.  The  trees  grow  with  marvelous  ra- 
pidity for  a  few  years  on  any  but  the  poorest  soils,  but  soon  slack 
up.  They  are,  moreover,  almost  invariably  attacked  by  a  boring 
insect.  Plantations  should  be  made  with  a  vie^^  to  harvesting 
the  crop  at  about  15  years  of  age.  Two  thousand  posts  per  acre 
is  a  fair  yield. 

Trees  not  recommended.  A  few  trees  entirely  unfit  for  eco- 
nomic planting  in  New  Jersey  are  so  persistently  boomed  that 
their  real  qualities  should  be  known. 

Catalpa.  Grows  very  rapidly  on  rich,  moist  soil  and  in  a 
mild  climate.  In  North  Jersey  its  late  growth  is  apt  to  be 
frozen;  in  South  Jersey  only  the  best  soils  are  fit.  Its  wood  is 
valuable  only  for  posts  and  poles,  being  very  durable,  but  weak. 

Black  Walnut,  The  wood  is  valuable  only  when  cut  from  the 
heart  of  large,  old  trees.  A  tree  40  years  old  might  be  12  inches 
in  diameter  yet  contain  only  a  4-inch  cylinder  of  brown  wood. 
The  sapwood  of  young  black  walnut  is  very  wide,  light  in  color 
and  unmarketable. 

Silver  {White)  Maple.  The  tree  requires  good  soil,  while  its 
wood  is  weak,  perishable  and  of  little  value.  In  fact,  no  maple 
is  worth  planting  for  lumber  in  New  Jersey. 

Eucalyptus.  No  species  is  adapted  to  conditions  in  this  State. 
The  quick  growing  kinds  are  as  sensitive  to  frost  as  orange  trees. 
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SPECIES  RECOMMENDED  FOR  VARIOUS  UX:ATI0NS. 


Dry  sand  with  lit- 
tle humus.  (  Natural 
Pitch  Pine  land.) 


Poor  Soil 

Very  stony  ground 
with  little  soil  of 
any  kind. 


Pitch   Pine 
Austrian    Pine 
Scotch   Pine 


Modium  Soil 


Sandy  or  gravelly 
loam,  dry  with  little 
humus.  (Natural 
Chestnut  Oak  land  in 
South  Jersey.) 


Ground       of       any 

kind   naturally   fresh. 

but      exhausted      by 

cropping  or  by  fire. 

(Stones  need  not  be 

considered.) 


White   Pine 
Red  Pine 
Shortleaf   Pine 
Austrian    Pine 
Scotch    Pine 
Pitch    Pine 


Norway  Spruce 
(Avoid  South  slopes) 
Douglas  Fir 
European  Larch 
Silver  Fir 
Balsam 


Tulip    Poplar 
Red  Oak 
Black   Locust 


Cottonwood 
White  Ash 
Hickory 
Basswood 


Good  Soil 


Loam  with  some 
humus.  (Good  arable 
land.) 

Stones    need   not   be   considered. 


Rich  grround  with 
standing  water  at 
times. 


Any  tree  on  the  list 


Norway  Spruce 
Balsam 
Cottonwood 
White   Ash 
Shellbark  Hickory 
Basswood 
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HOW  TO  ESTABLISH   A  FOREST. 

As  eVery  item  of  cost  in  growing  a  forest  must  be  carried  as 
an  invfetment  at  compound  interest  until  the  timber  is  mature, 
it  is  nnportant  to  save  every  possible  expense. 

9Swing  Seed.  The  lowest  initial  cost  is  found  when  seeds 
are  sown  on  the  ground,  yet  neither  that  method  nor  planting 
flie  seeds  in  prepared  spots  gives  good  results.  Birds,  mice,  dry 
weather  and  many  adverse  influences  make  it  advisable  to  start 
with  sturdy  young  trees. 

Best  to  Plant  Small  Trees.  These  may  be  grown  in  a  home 
nursery  or  bought.  Unless  the  quantity  wanted  is  great,  the 
latter  is  the  better  plan  and  as  cheap  in  the  long  run.  Ever- 
greens, in  particular,  require  much  skill  to  grow  successfully. 

Preparing  the  Ground.  Though  trees  undoubtedly  grow  bet- 
ter when  planted  in  worked  and  fertilized  soil,  the  practice  is  to 
omit  everything  of  the  kind  on  account  of  its  cost.  If  the  ground 
is  very  weedy  or  covered  with  brush,  it  may  be  mowed  and 
burned  over;  that  is  all. 

Size  of  trees.  There  is  no  economy  in  large  trees;  the  only 
advantage  they  possess  is  that  the  plantation  shows  sooner.  On 
the  other  hand,  very  small  trees  are  handicapped  by  the  weeds. 
A  safe  rule  is  to  use  plants  about  a  foot  high.  Deciduous  species 
may  be  larger,  evergreens  smaller.  Of  the  latter  those  that 
have  been  transplanted  are  stronger  and  better  rooted  than 
seedlings  and  are  to  be  preferred  unless  the  cost  is  too  great.  See 
Fig.  2. 

How  to  Order  Trees,     If  the  number  needed  is  not  over  five 

thousand,  buy  trees  of  the  size  required  for  planting  and  have 

them  delivered  at  the  time  they  are  to  be  set.     If  the  quantity 

is  large,  it  may  pay  to  get  small  seedlings  and  cultivate  them  for 

a  year  or  two  in  a  nursery  (see  p.  21).     The  latter  plan  has  the 
further  advantages  that  it  produces  strong,  sturdy  trees,  and  insures 

their  being  on  the  ground  exactly  when  they  are  wanted. 

How  to  Handle  Trees  Before  They  Are  Planted.  When  a  tree 
is  out  of  the  ground  its  roots  must  never  become  dry.  It  is  es- 
pecially important  to  guard  evergreens  since  the  foliage  is  active 
at  all  times  and  the  draft  upon  the  root  moisture  therefore  con- 
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slant.  Deciduous  trees  without  leaves  are  less  sensitive.  In 
foliage  they  should  never  be  moved.  Nurserymen  now  make  it 
a  rule  to  leave  a  quantity  of  earth  about  the  roots  of  all  ever- 
greens over  i8  inches  high  and  keep  it  in  place  by  a  piece  oi 
sacking  (ball  plants),  but  this  is  not  necessary  with  smaller 
plants  if  the  roots  are  kept  moist.  When  the  box  or  package 
arrives,  open  it  at  once  an<f  thoroughly  wet  the  contents.  If 
planting  is  to  be  delayed  more  than  forty-eight  hours,  take  out 
the  plants  and  heel  them  in  in  a  convenient  place  to  stay  until 
wanted. 


Fis.  4.  HMling  in  Yonng  Trees.  A  tiencb  properly  made  tnd  two  Uycn  of 
dedduone  trees  in  place;  the  finrt  ie  coTered  is;  the  wcond  readr  to  be 
covered.    Evergreen  treee  should  have  none  of  the  foliase  covered. 

Heeling  In.  This  simply  means  putting  a  tree  in  the  ground 
temporarily  so  that  its  roots  shall  not  become  dry  before  it  can 
be  regularly  planted.  With  a  number  of  trees  to  Jieel  in.  dig  a 
trench  in  moist  soil.  Let  the  front  of  the  trench  be  on  a  45' 
slope  and  somewhat  deeper  than  the  length  of  the  tree  roots. 
Then  loosen  the  tree  bundles  and  spread  the  trees  along  the 
sloping  wall  in  a  single  row  and  an  inch  or  two  apart.  Cover  the 
roots  and  lower  stems  with  earth  taken  from  the  trench  and  tamp 
it  down  firmly  so  that  evehy  root  is  embedded.  Successive  layers 
of  trees  may  be  put  one  on  another,  with  two  or  three  inches  of 
earth  between,  if  the  quantity  is  too  great  for  a  single  row.  Ii 
dry  weather  comes,  wet  the  earth  freely.  Trees  of  any  kind 
can  be  kept  in  this  way  several  weeks  without  injury. 
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Spacing.  The  proper  interval  between  planted  trees  depends 
upon  the  habit  of  the  species,  the  strength  of  the  soil,  the  ex- 
pected life  of  the  plantation,  etc.  In  this  part  of  the  country  it 
is  most  usual  to  space  6  ft.  by  6  ft.  in  squares.  Cottonwood  should 
have  a  little  more  room,  locust  a  little  less.  The  aim  is  to  give 
each  tree  room  to  develop  a  good-sized  crown,  yet  not  so  much 
that  it  Ayill  have  big  lower  branches,  or  the  plantation  need 
thinning  before  the  stems  are  large  enough  to  be  salable.  Straight 
rows  equally  spaced,  thus, 

o        Q- q>        o  •     o        o        o        o 


o- 


o 


00000000 

Fig.  5.    Diagram  IHustratins  Tree  Planting  in  Squares. 

are  better  than  "staggered"  rows  or  triangular  spacing,  thus, 
O  Qt "O  00000 
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0000000 
6.    Diagram  niustrating  Tree  planting  on  Triangular  Plan. 

because  removals  can  be  made  more  uniformly  when  the  time 
for  thinning  comes.  Wider  intervals  between  the  rows  than 
within  the  rows  are  justified  only  when  one  element  in  a  mixed 
plantation  is  intended  to  be  removed  early. 


TREES   PER   ACRE  AT  VARIOUS   SPACINGS. 
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Planting  (Outplanting).  It  is  well  to  work  systematically 
though  no  more  than  a  couple  of  thousand  trees  are  to  be  set. 
As  soon  as  the  trees  are  brought  on  the  ground  mix  a  *'puddle" 
and  put  the  roots  in  it,  leaving  the  tops  in  the  air.  "Puddle" 
is  simply  thin  mud,  preferably  made  of  clay  and  water.  It  can 
be  mixed  in  a  tub  or  in  a  shallow  pit.  Provide  baskets  lined 
with  wet  moss  or  burlap,  or  pails,  to  carry  the  trees,  and  a 
heavy  mattock  or  grub  hoe  for  each  planter — that  is  all.  Bas- 
kets are  lighter.  If  mattocks  are  not  available,  spades  may  be 
used,  but  not  to  dig  holes;  that  costs  too  much,  a  cleft  in  the 
ground  is  enough.  If  the  turf  is  close,  or  weeds  very  dense,  "scalp" 
a  square  foot  of  ground  where  each  tree  is  to  stand. 

Clefts.  A  satisfactory  cleft  is  most  easily  made  by  driving  a 
hoe  or  mattock,  having  a  blade  nine  or  ten  inches  long  and  five 
inches  wide,  deeply  into  the  ground,  raising  the  end  of  the  han- 
dle and  slightly  twisting  it  to  loosen  the  earth  below,  then  lifting 
the  loosened  clod  an  inch  or  two  as  the  mattock  is  withdrawn. 


Fig.  7.  Cleit  Planting.  The  mattock  should  be  driven  in  as  shown  by  solid 
lines,  then  raised,  as  shown  by  broken  lines,  before  it  is  withdrawn.  The 
tree  at  right  shows  how  the  roots  are  embedded  when  cleft  is  closed. 

A  spade  driven  straight  down  and  then  worked  back  and  forth 
from  the  handle  serves  the  same  purpose,  though  less  speedily. 

Crew.  Crews  of  two  planters  and  one  boy  to  hand  trees  to 
them,  with  a  man  to  set  the  line  stakes  for  several  such  crews 
and  to  puddle  the  trees,  are  most  effective. 

Lining-out.  Let  the  line  man  set  two  stakes  in  each  line,  one 
at  the  edge  of  the  plantation,  the  other  50  feet  or  more  inside  it. 
The  planters  then  take  their  places  at  the  opposite  side  of  the 
plot  and  in  line  with  the  pairs  of  stakes. 


Planting.  Each  planter  sights  over  his  two  line  stakes  and 
drives  his  mattock  into  the  ground  at  the  proper  point.  After 
raising  the  handle,  he  slips  one  hand  along  to  the  head  and 
with  the  other  receives  a  tree  from  the  basket  boy.  Then  as  the 
mattock  is  lifted  with  one  hand  the  tree  is  put  into  the  cleft  with 
the  other,  the  mattock  is  removed  and  the  cleft  closed  with  a 
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Intervals.  After  the  first  tree  is  set  let  the  planter  move  for- 
ward the  required  distance  and  again  sighting  for  his  line,  make 
his  second  cleft,  and  so  on.  It  is  always  possible  to  approxi- 
mate the  required  distance  by  pacing,  by  adding  the  length  of 
the  tool  or  of  the  tool  and  arm,  to  one,  two  or  three  steps.  A 
six-foot  interval  can  be  fixed  by  taking  one  step  forward  and, 
with  both  feet  set,  making  a  mattock  stroke  at  arm's  length.  It 
is  not  necessary  to  attain  precision  in  line  or  interval ;  slight  ir- 
regularities will  be  lost  as  the  trees  grow. 

Speed  in  Planting.  With  the  help  of  a  line  man  and  basket 
boy,  two  planters  should  set  200  trees  per  hour  unless  the  ground  is 
very  stony  or  heavily  turfed.  One  man  doing  all  the  work  him- 
self should  average  600  trees  a  day.  But  do  not  acquire  speed  at 
the  expense  of' good  work.  Watch  the  planters  that  they  do  not 
get  carelsss  and  leave  the  trees  bent  or  half  embedded.  Better 
not  plant  at  all  than  invite  failure  through  carelessness. 

SUBSEQUENT   CARE. 

A  forest  plantation  ordinarily  needs  no  cultivation  or  special 
care.  Fires  must  be  kept  out,  of  course,  and  stock  also,  but  no 
expense  for  culture  is  warranted  unless  more  than  the  economic 
production  of  lumber  is  involved. 

Cutting  Back.  An  exception  to  this  rule  is  made  when  the 
growth  of  deciduous  trees  is  slow.  If  each  tree  is  cut  off  just 
above  the  ground  the  succeeding  shoot  is  stronger  and  ulti- 
mately taller  than  the  original  would  have  been. 

Replacement.  If  as  many  as  30  per  cent,  of  the  trees  die  the 
gaps  should  be  filled  within  two  years.  If  the  loss  is  less,  and 
is  fairly  well  distributed,  filling  is  ordinarily  not  done. 

Cleaning.  When  a  plantation  is  five  or  ten  years  old,  some- 
times earlier,  it  may  be  necessary  to  go  through  it  and  cut  out 
brush,  tree  weeds  and  other  undesirables.  This  should  be  done 
always,  and  only,  when  such  growth  interferes  with  the  free 
development  upwards  of  the  planted  trees.  Keep  the  crowns  of 
the  young  trees  free  to  the  sunlight ;  let  low-growing  brush  and 
weeds  alone.  They  stimulate  height  growth  and  shade  the 
ground. 
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Thinning.  No  plantation  made  as  here  directed  will  need 
thinning  before  it  is  twenty  years  old.  When  the  time  for  that 
comes  further  advice  should  be  sought. 

TIME  TO  PLANT. 
In  this  rlimate  earlv   fitirini'.  a«   snan   as   thp   frnjit  is  out   nf   the 
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Fig.  9.  Pnnow  PUntins  and  Slit  Planting.  At  left  the  earth  is  ihowi  u 
opened  by  >  fdow  with  tiMa  set  againit  the  vertical  aidei  but  not  coTcied 
in.    At  nght  iliti  bave  been  made  with  ipades  to  lecetre  tbe  trees. 

Let  each  planter  then  take  a  pail  partly  filled  with  trees  whose 
roofs  have  been  puddled  as  directed  on  p.  18.  Beginning  at  one 
end  of  a  row,  he  then  sets  the  trees  by  hand  about  6  inches  apart. 
If  furrows  have  been  made,  each  tree  is  set  against  the  vertical 
side  and  the  earth  scraped  over  and  packed  about  its  roots.  If 
clefts,  the  tree  is  pushed  down  as  far  as  it  will  go,  then  with- 
drawn until  the  collar  is  level  with  the  ground  surface  and  the 
cleft  closed.  As  always,  it  is  important  to  spread  the  roots  as 
much  as  possible,  not  buch  them,  and  to  embed  them  firmly. 
See  p.  19.  After  the  planting  is  done,  run  a  wheel  hoe  over  the 
rows  to  close  all  gaps  and  level  the  ground. 

Cultivation.  Treat  a  tree  nursery  exactly  like  a  garden.  The 
planting  method  indicated  implies  the  use  of  a  wheel  hoe.  Keep 
the  surface  soil  pulverized  and  destroy  all  weeds.  Cease  culti- 
vating about  August  20  so  that  growth  may  be  checked  and  the 
shoots  have  a  chance  to  lignify  before  frost  comes.  The  weed? 
that  grow  after  that  time  will  help  to  shield  the  little  trees  over 
winter.  If  some  of  the  trees  are  lifted  by  frost,  as  often  happens 
when  they  are  very  small,  they  must  be  set  back  at  once. 

The  Second  Year.  After  the  trees  have  been  in  the  nursery 
a  year  one  of  three  things  is  to  be  done.  i.  Leave  all  to  grow 
another  season.  In  this  case  remove  all  weeds  and  trees  that 
have  died  and  continue  the  cultivation.  This  will  be  the  rule 
where  small  evergreens  are  concerned.     It  is  good  practice  if  the 


Scotch  pine  7  rear*  old,  5  feet  lii^h. 


Locust  6  years  old,  14  feet  bigli- 


B«ecli  7  yeara  old,  3  feet  hish. 


pitch  pine  a  years  old  newly  planted. 


Jack  pine  filling  a  gap  in  a  foieat. 

FIG.    10.     EXAMPLES   OF   PLANTED  FORESTS. 
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land  to  be  planted  is  weedy  and  strong  plants  are  needed.  De- 
ciduous trees  can  often  be  induced  to  grow  more  vigorously  by 
cutting  off  the  main  stem  just  a*bove  the  ground.  A  sturdy 
sprout  soon  replaces  the  first  growth.  2.  Take  everything  for 
out-panting.  This  will  be  the  rule  with  most  deciduous  trees 
as  they  should  be  large  enough.  Evergreens  may  have  to  stay. 
5.  Remove  the  well  grown  trees  £or  out-planting  and  leave  the' 
smaller  ones.  This  is  always  good  practice  if  growth  has  not 
been  uniform,  as  the  weaklings  then  have  a  better  chance. 

PuTpoae  of  a  Nurseiy.  It  is  well  to  remember  that  the  object 
of  nursery  treatment  is  to  produce  trees  that  are  healthy  and 
vigorous,  that  can  be  transplanted  safely  and  that  will  give 
quick  results  in  their  permanent  places.  This  is  attained  in 
commercial  nurseries  by  constant  care  and  thorough  cultivation. 
Trees  in  a  private  nurserj-  require  no  less. 


THE    COST   OF   A    PLANTATION. 

It  is  self-evident  that  a  plantation  can  be  made  to  cost  more 
than  it  is  worth — by  using  big  trees,  by  spending  more  time  than 
is  necessary.  It  is  quite  as  easy  to  do  the  work  so  hastily  that 
there  will  be  no  permanent  result.  The  necessary  outlay  in- 
cludes only  the  cost  of  trees,  delivery,  labor  in  planting,  and 
sometimes  a  charge  for  removing  brush  and  putting  the  land 
in  shape.     Fair  average  costs  may  be  estimated  as  follows: 


COST  OF  PLANTED  FOREST — PER  ACRE, 


Tn»>  «t  6  ft.  X  6 

Ordinary 

c..,„„. 

DecLduoua 
Trees. 

8"-ij"  Ull 

seedlings 

$"-6"   tall 

(at  *4  per  M.) 

14.84 

.7S 

3-So 

I -year 
seedlings 
4" -8"  tall 

Freiglit    &    hauling 
Planting     time      at 
w  per  br 

(at  $.0  per  M.) 

(at  $3  per  M,) 
$3.63 

Tcrtal    

*i7-'0 

*<)-09 

S7.38 

These  costs  can  be  materially  reduced  if  the  plants  are  bought 
small — 2-year  seedling  conifers  can  be  had  for  $3,00  per  M  and 
cultivated  one  or  two  years  in  a  nursery.  See  p.  21.     Some 
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saving  may  also  be  made  in  planting  cost,  though  too  great 
speed  always  means  poor  work  and  ultimate  loss.  Of  course, 
if  home  labor  is  employed,  the  entire  planting  cost  may  be  ig- 
nored. On  the  other  hand  the  cost  may  be  considerably  increased 
if  many  trees  die  and  replacements  become  necessary.  German 
forest  plantations  rarely  cost  less  than  $10  an  acre  even  with  the 
low  wages  that  prevail. 

WHERE  TO  GET   MATERIAI.  FOR  FOREST   PLANTING. 

The  State  of  New  Jersey  Furnishes  No  Trees  to  Forest  Planters. 

Young  trees  can  be  obtained  from  many  nurserymen,  although 
as  a  rule  those  who  handle  ornamental  stock  do  not  have  the 
large  quantities  of  small  trees  that  often  are  wanted,  or  are  not 
prepared  to  make  the  price  low  enough. 

Buyers  are  recommended  to  satisfy  their  needs  from  nurseries 
within  the  State,  and,  other  things  being  equal,  from  that  which 
is  nearest  the  planting  site,  or  which  will  deliver  the  stock  so 
that  it  shall  be  the  shortest  time  out  of  the  ground.  In  all  cases 
it  is  advisable  to  stipulate  that  stock  shall  be  taken  from  the 
ground  of  the  vendor — not  assembled  from  other  nurseries. 

The  following  carry  a  good  variety  in  moderate  quantities : 

Bound  Brook  Nurseries,  Bound  Brook 

The  Elizabeth  Nursery  Co.,   Elizabeth 

Hiram   T.   Jones,    Elizabeth 

Joseph  H.  Black,  Son  &  Co.,  Hightstown 

North   Jersey   Nurseries,    Millbum 

Arthur  J.   Collins,    Moorestown 

Bobbink  and  Atkins, Rutherford 

Steele's  Pomona  Nurseries, Palmyra 

F.  and  F.  Nurseries,   Springfield 

As  there  are  no  nurseries  in  the  State  especially  devoted  to 
forestry  stock,  it  is  sometimes  advantageous  to  buy  large  quan- 
tities outside — specifying  always  that  the  trees  shall  be  grown  by 
the  seller  in  a  nursery  subject  to  State  inspection,  and  under  a 
guarantee  that  they  are  free  from  dangerous  insects  and  disease. 
Prices  should  be  based  upon  size,  not  upon  age  alone. 

The  following  nurseries  are  well  known  and  can  meet  the 
above  conditions,  except  as  to  convenient  location : 

North-Eastern  Forestry  Co.,  New  Haven,  Conn. 

D.  Hill  Nursery  Co.,  Dundee,  111. 

Isaac  Hicks  and  Son,  Westbury,  L.  I. 

Biltmore  Nurseries,  Biltmorc,  N.  C. 

American  Forestry  Co.,  South  Framingham,  Mass. 

Buyers  of  planting  material  must  make  their  own  bargains  and 
assume  all  responsibility.  The  Forest  Commission  furnishes  the 
above  information  solely  for  the  convenience  and  benefit  of 
planters  who  do  not  know  where  to  get  what  they  need.  It  has 
no  interest  in,  or  preference  for,  any  nursery  or  source  of  plant 
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THE  PROFIT   IN    PLAKTED  FORESTS. 

.Vo  pluited  forest  can  b&  a  bonanza.  Tree  growth  rarely 
averages  more  than  six  per  cent,  a  year  (wood  volume),  con- 
sequently the  profit  is  determined  by  what  the  land  will  pro- 
<luce  plus  the  increase  in  land  and  lumber  values,  minus  the  cost 
•j(  care,  taxes  and  compound  interest  on  the  investment.  As 
land  vaJues  and  lumber  values  are  steadily  increasing,  while 
planting  costs  are  as  low  as  they  ever  will  be,  almost  any  plan- 
tation made  now  on  land  of  low  value  is  practically  sure  to  yield 
a  fair  profit.  As  forestry  has  no  place  on  land  that  is  valuable 
fur  something  else,  moderate  returns  are  many  times  better  than 
iK^thing  at  all.  The  following  will  show  what  may  reasonably 
be  expected,  though  it  is  emphasized  that  no  one  really  knows 
what  lumber  will  be  worth  forty  or  fifty  years  hence  or  what 
expense  in  the  way  of  taxes,  etc.,  may  be  involved.  We  can 
only  make  estimates,  using  the  best  knowledge  that  we  have 
of  rates  of  growth  and  the  tendencies  of  lumber  and  land  values, 
and  of  tax  levies.  The  latter  in  particular  arc  so  uncertain 
that  each  owner  must  make  his  own  estimate  of  the  probable 
burden.  For  the  sake  of  simplicity  only  initial  costs  and  final 
yield  are  considered.  In  fact,  there  will  be  some  intermediate 
I'lisis  and  some  income  from  thinnings.  The  latter,  however, 
should  more  than  balance  the  former.  Immunity  from  fire  and 
other  dangers  is  assumed.  Forestry  is  utterly  impracticable 
"here  there  are  forest  fires! 
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EXAMPLE  1. 

KXPECTED   PROFIT  FROM  A   PLANTATION  OF  WHITE  PINE  OR  AUSTRIAN 
PINE  ON  ROCKY  GROUND  IN  NORTH  JERSEY — ^PER  ACRE. 

INVESTMENT. 

Land   $6.00 

Planting   Cost    9.00 


$15.00   with   compound  interest  at   5 

per  cent,  for  40  years. .  .  .=    $105.60 
Taxes — i  per  cent,  on  land  value=:6  cents  paid  annually  for  20  years; 
then  I  per  cent,  on  $30  (average  value  land  and  forest)=3o  cents 

for  20  years ;  all  with  compound  interest  at  5  per  cent ^=     •  15*16 

Protection=io  cents  paid  annually  for  40  years  with  5  per  cent,  com- 
pound   interest     ss         12.0S 


Total  investment    $13-2.^4 

YIELD. 

Sale  Value  after  40  years: 

20  M  ft.  lumber  at  $10  per  M  stumpagfe   $200.00 

Land   at  original   price    6.00 


Total    $206.00 

Less    cost    132.84 


Net   profit    $73-»6 

Or,  figured  another  way : 


INVESTMENT. 


Land     '.  $6.00 

Planting    Cost    '. 9-o« 

Capital  at  5  per  cent,  required  to  produce    cost  of  Taxes  and  Protection 

as  above    5.00 


Total    $20.00 

YIELD. 

Sale  Value  after  40  years : 

20  M  ft.  lumber  at  $10  per  M  stumpage   $200.00 

Land   at   original   price    6.00 

Capital    for   expenses    5.00 


Total     $zi  i.oo 

This   $211.   equals  6   per  cent,  compound  interest   on   the  original   investment 
of   $20. 
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EXAMPLE  3. 

a 

EXPECTED   PROFIT  FROM   A   PLANTATION  OF   COTTONWOOD   ON   DISUSED 
BUT  SUFFICIENTLY   STRONG  LAND  IN    NORTH  OR  SOUTH   JERSEY 

— PER  ACRE. 

INVESTMENT. 

Land     $io 

Planting   Cost    lo 

^  $20  with  compound  interest  at  5 

per  cent,  for  30  years. . .  .=      $8640 
Taxes — i  per  cent,  on  land  value=io  cents  paid  annually  for  10  jrears; 
then   I  per  cent,  on  $25  (average  value  land  and  fore8t)=25  cents 

for  20  years;  all  with  compound  interest  at  5  per  cent =         xi.6o 

Protection — 10  cents  paid  annually  for  30  years  with  compound  interest 

at  5   per  cent =  6.64 

Total    investment    $104.64 

YIELD. 

Sale  Value  after  30  years  : 

25  M  ft.  lumber  at  $10  per  M  stumpage $250.00 

Land  at  original  price   10.00 

Total    $260.00 

Less   cost    1 04.64 

Net    profit     $155-36 

This  may  be  calculated,  in  the  same   way  as  the  two   former  illustrations,  as 
equivalent  to  8  per  cent,  compound  interest  on  the  original  investment. 


STATE  AID  IN    FORESTRY. 

To  encourage  the  practice' of  forestry  on  private  lands,  the 
Forest  Commission  offers  the  services  of  its  foresters,  so  far  as 
their  time  will  permit,  to  all  who  ask  for  them.  The  assistance 
g^ven  includes  the  examination  of  woodlands  and  making  recom- 
rnendations  for  their  management.  Where  cutting  is  necessary, 
a  part  of  the  trees  to  be  felled  will  be  marked  to  g^ide  the 
owner  in  the  removal  of  the  rest.  Advice  in  regard  to  markets 
will  be  given,  but  in  no  case  will  the  forester  have  part  or  inter- 
est in  a  sale.    Those  who  wish  to  undertake  forest  planting  will 


be  advised  regarding  the  most  suitable  species  for  their  situa- 
tions, how  to  obtain  the  trees  and  how  to  plant  them.  The  State 
supplies  no  planting  material.  Fire  protective  plans  will  also 
be  fonnula.ted. 

In  all  cases  the  assistance  given  is  advisory.  There  is  no  obli- 
gation to  follow  the  recommendations  made,  though  where  they 
are  acted  upon  the  Forest  Commission  claims  the  right  to  in- 
spect the  property  from  time  to  time  and  to  publish  facts  con- 
cerning the  work  for  the  benefit  of  the  public.  The  cost  to  the 
owner  is  the  forester's  actual  expenses  while  away  from  Trenton. 
His  salary  is  paid  by  the  State.  Public  institutions,  Shade  Tree 
Commissions,  etc.,  will  be  aided  without  charge.  Inquiries  by 
mail  on  any  forest  or  shade  tree  matter  will  be  carefully  an- 
swered. 

Write  to  the  State  Forester,  Trenton,  about  anything  relating 
to  forests  or  shade  trees — not  fruit  trees. 

FOREST  FIRES  MUST  NOT  BE  TOLERATED. 
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THI  TOBIST  NITBaUlT. 
if  the  first  things  In  nursery  work  is  the  procuring  of  the 
n  most  cases  our  native  trees  furnish  this  in  great  abun- 
:hough  in  some  years  the  seed  crop  is  much  more  heavy 

others,  due  to  climatic  conditions.  Practically  all  of  the 
ferred  to  may  be  easily  gathered  in  almost  any  locality 
out  the  State. 

Proourliic  Uw  8««d. 
vbite  pine  {Pinua  ttrobtui),  our  native  pine,  bears  its  seed 
ones  or  burrs,  which  generally  grow  in  clusters  of  twos  or 
n  the  upper  branches  of  the  tree.  Many  persons  wonder 
9  that  they  cannot  find  the  seed  in  the  opened  cones  picked 
ly  pine  grove;  in  fact,  a  number  of  cases  have  been  known 
>ersons  have  planted  the  cones  which  have  fallen  to  the 
in  late  fall  or  winter,  the  scales  open  and  the  seed  escaped, 
ected  to  obtain  a  crop  of  trees.  The  seed  is  located  two 
ach  scale  of  the  cone,  and  is  about  the  size  of  a  ramn  seed, 
rovided  with  a  small,  bee-like  wing,  which  favors  its  dis- 
n  by  the  wind.  The  cones  commence  to  turn  brown  in 
tioQ  about  the  middle  of  August,  and  from  then  on  ripen 
lidly,  one  or  two  sunny  days  drying  the  scales  so  that  they 
id  set  the  seeds  at  liberty.  The  cones  must  therefore  be 
while  green,  before  the  scales  have  opened,  by  climbing  the 
1  picking  by  hand  or  with  pruning  shears.  Sometimes  a 
nay  be  fortunate  enough  to  find  a  large  number  where  the 
■e  being  cut  for  lumber,  —  they  are  then  readily  picked 
skets.  The  squirrels  also  at  times  cut  off  large  nxunbers 
},  which  fall  to  the  ground  and  can  be  gathered  up,  care 
iken  to  select  cones  which  have  matured  sufficiently  for 
Is  to  be  fertile. 

the  cones  are  picked  they  should  be  spread  out  in  the  sun 
looth  floor  (Fig.  1),  where  they  can  be  raked  over  from 
time,  to  aid  drying.    In  a  week  or  two  the  scales  will 
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be^  to  open  and  the  seed  fall  out.  The  cones  can  then  be  raked 
off  and  the  seed  swept  up.  If  the  cones  are  then  put  into  a  bag 
and  flayed,  any  remaining  seed  will  rattle  out.  The  cones  should 
be  kept  from  getting  wet  while  drying,  as  the  scales  will  dose  and 
will  have  to  dry  thoroughly  again  before  opening.  They  should 
also  be  kept  away  from  birds  and  mice,  which  often  destroy  large 
quantities  of  seed  before  being  detected.  If  a  large  amount  of 
seed  is  to  be  extracted,  a  drying  room  with  drying  racks  and 
screens  may  be  provided.* 

Spruce,  hemlock,  larch,  Norway  pine,  pitch  pine  and  other 
coniferous  tree  seeds  can  be  gathered  and  extracted  in  the  above 
manner.  If  properly  stored,  the  seed  in  most  cases  retains  its 
vitality  for  a  niunber  of  years. 

The  seed  should  be  cleaned  by  winnowing,  and  then  put  into 
bags  and  kept  in  a  cool,  dry  place  through  the  winter,  to  be  in 
readiness  for  planting  the  following  spring. 

The  seed  of  maple,  ash  and  other  deciduous  trees,  except  the 
nut  trees,  is  most  readily  picked  from  the  tree.  The  oak,  chestnut, 
hickories,  locust  and  some  others  ripen  their  seed  in  the  faU,  and 
shed  it  to  the  groimd  by  the  action  of  frost  and  wind. 

Layering  Seed  in  Sand. 

It  is  best  in  most  cases  to  protect  the  germinating  qualities  of 
nut  seeds  during  the  winter  by  storing  in  sand. 

Layering  is  a  method  of  storing  certain  seeds  through  the 
winter,  and  should  be  resorted  to  when  keeping  chestnut,  oak, 
hickories,  etc.  For  this  purpose  a  well-drained  slope  should  be 
selected,  and  a  bole  dug  in  the  ground  large  enough  to  hold  the 
seed;  a  layer  of  sand  about  3  inches  deep  should  then  be  placed 
in  the  bottom,  then  a  layer  of  seed,  followed  by  a  layer  of  sand, 
and  so  on  till  the  seed  is  stored.  It  should  then  be  covered  about 
1  foot  deep,  to  protect  it  from  freezing  and  thawing.  When  only 
a  small  amount  of  seed  is  to  be  stored,  a  large  drain  pipe  set  in 
the  ground  with  the  bottom  covered  with  fine  mesh  wire  is  very 
convenient,  the  seed  being  layered  inside  the  pipe,  to  protect  it 
from  rodents.  A  wooden  box  used  instead  of  the  drain  pipe  will 
answer  the  piurpose  very  well,  and  make  it  easier  to  remove  the 
seed  in  the  spring. 

1  Bulletin  No.  73,  FoiMt  Service,  Waafaington,  D.  C. 
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DriU  Method  (Sowliic  the  Seed). 

After  the  drills  have  been  made,  the  seed  ahoiild  be  sown  simi- 
larly to  any  garden  seed.  In  case  of  pine  seed,  if  sown  nearly 
touching  each  other,  1  pound  would  cover  a  bed  4  feet  wide  and 
40  feet  long.  After  the  seed  is  sown,  it  should  be  oovered  by 
lightly  brushing  or  sifting  a  Uttle  fine  soil  over  it  and  firming  it 
slightly.  If  the  marker  has  been  made  by  nailing  strips  to  a 
smooth  board,  the  back  side  can  be  used  for  this  purpose. 

BroadcMt  Method  (Box  Beds). 

Most  nurserymen  prefer  to  sow  seed  broadcast,  as  it  takes  less 
space  and  there  is  much  less  weeding,  the  seedlings  growing  nearer 
together  and  checking  or  choking  out  the  weeds.  In  order  to 
keep  the  edge  of  the  beds  from  washing,  they  are  enclosed  in  a 
wooden  frame  made  of  1-inch  boards  6  inches  wide.  The  frame 
is  12  feet  long  and  4  feet  wide.  The  bed  inside  the  frame  should 
be  raised  slightly  above  the  walks  outside  to  assure  drainage,  and 
holes  can  be  bored  at  intervals  along  the  bottom  of  the  frame  to 
allow  the  water  to  run  out.  Some  nurserymen  recommend  mak- 
ing a  wire  screen  for  the  top  and  sides,  to  protect  the  beds  from 
rodents  and  birds. 

White  pine  seed  may  be  sown  broadcast  about  f  of  a  poimd  to 
a  bed.  The  groimd  should  be  slightly  firmed  by  light  pressure  on 
a  board  or  tamper,  and  a  little  sand  sprinkled  over  the  bed  to  the 
depth  of  tV  of  an  inch  will  be  suflBdent  covering. 

Mulchinir* 

As  soon  as  the  seed  is  sown,  the  beds  should  be  covered  over 
with  leaves  or  needles  about  3  inches  deep,  or  burlap  the  width 
of  the  bed  may  be  used  if  the  corners  are  sUghtly  weighted  to 
keep  the  burlap  in  place,  in  order  to  hold  the  moisture  in  the 
ground  and  keep  an  even  temperature.  This  prevents  the  soil 
from  becoming  dry,  in  which  case  the  seed  would  not  germinate. 
As  soon  as  the  seed  commences  to  appear  above  ground,  the  mulch 
should  be  carefully  removed.  Screens  for  shading  should  be  pro- 
vided in  the  meantime,  as  pine  seed  does  not  generally  germinate 
for  from  two  to  three  weeks. 
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the  first  two  years  most  coniferous  seedlings  need  to  be 
led  from  the  sun  (Kga.  5  and  6).  For  this  purpose  lath 
>  (Fig.  3)  may  be  cheaply  made,  using  two  laths  as  cross- 
and  nailing  others  to  then!  about  their  width  apart.  If  a 
nailed  on  slanting  through  the  middle,  it  makes  the  screen 
more  firm.  The  screens  should  then  be  placed  about  1  foot 
the  bed,  the  laths  running  north  and  south.  Stakes  with 
{-piece  1  foot  long  nailed  on  top  (Fig.  4),  stuck  into  the 
I  at  eadi  comer  of  the  screens,  will  hold  them  in  place.  In 
ox  beds  are  used  the  screens  may  be  laid  directly  on  the 
the  frames. 

Damping  oO. 

r  the  seedlings  have  appeared  above  ground  and  the  mulch 
emoved,  a  dangerous  disease  to  the  seedlings  is  liable  to 
',   especially  if  cool,   wet  weather  sets  in.    This  disease 

the  seedlings  to  wilt  or  die  off  in  large  numbers,  the  stem 
he  ground  rotting  off,  so  that  the  seedling  tips  over  and 
The  best  way  to  prevent  this  disease  is  to  remove  the 
3  for  a  short  time  each  day.     Care  must,  however,  be  taken 

allow  them  to  remain  off  long  enough  for  the  sun  to  bum 
idlings,  as  they  are  very  tender  at  this  stage.  If  the  beds 
rinkled  with  coarse  sand,  it  also  prevents  the  soil  from  be- 
g  wet  and  damp. 

seed  beds  should  be  carefully  weeded  as  soon  as  any  weeds 
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Pioteetion  in  tht  Winter. 

In  order  to  protect  the  tender  seedlings  from  alternate  freez- 
ing and  thawing  during  the  winter,  they  should  be  midched  with 
leaves,  pine  needles  or  burlap.  The  screens  should  then  be  re- 
moved from  the  seed  beds  of  evergreens,  and  the  mulch  spread 
over  the  beds  to  a  depth  of  from  3  to  4  inches.  The  screens  can 
then  be  laid  down  on  the  mulch,  to  hold  it  in  place  and  prevent 
it  from  being  scattered  by  the  wind. 

The  seedlings  of  deciduous  trees  need  not  be  mulched,  but  it  is 
often  well  to  hill  them  up  slightly  just  before  the  ground  freezes, 
by  piling  a  little  earth  up  around  the  -stem  with  a  hoe  6r  culti- 
vator. Mulching  may,  however,  be  resorted  to  where  the  winter 
is  severe. 

In  the  spring,  as  soon  as  the  snow  is  o£F  and  the  frost  out  of 
the  groimd,  the  mulch  should  be  removed  and  the  screens  put 
up  over  the  evergreen  seedlings.  Weeding  should  be  done  when 
necessary  during  the  season,  from  three  to  four  times  probably 
being  sufficient  if  they  have  been  well  taken  care  of  in  the  pre- 
vious year. 

Hardening  off  of  KTergreens. 

In  the  later  part  of  the  season,  when  the  sun  is  not  as  strong  as 
during  the  sununer,  the  screens  should  be  removed  for  a  short 
time  each  day,  a  little  longer  each  time,  and  finally  left  off  alto- 
gether. This  will  harden  the  plants,  and  get  them  into  condition 
to  withstand  the  second  winter  without  mulching,  so  that  they 
will  be  ready  to  transplant  in  the  following  spring. 

Transplanting. 

When  the  white  pine  seedlings  are  two  years  old,  they  should 
be  either  transplanted  in  the  nursery  (Figs.  7  and  8)  or  set  in 
their  permanent  sites.  It  is  generally  preferable  to  transplant 
them  in  the  nursery  for  one  or  two  years,  in  order  to  form  a  more 
compact  root  growth  and  make  a  more  stocky  plant. 

Two-year  white  pine  seedlings  can  be  set  in  beds  100  feet  long 
and  4  feet  wide,  the  rows  running  crossways  of  the  bed,  6  inches 
apart.  The  trees  are  set  Ij  inches  apart,  31  trees  to  the  row.  A 
bed  would  contain  6,200  trees  under  this  method  of  setting.  The 
use  of  a  transplanting  board  greatly  facilitates  the  work. 
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PMldiif  Soedlingf . 

When  the  trees  are  to  be  removed  some  distance  from  the 
nursery,  the  bunches  should  be  packed  in  boxes,  with  the  roots  in 
damp  sphagnum  moss.  A  layer  of  damp  moss  should  be  put  in 
the  bottom  of  the  box,  and  by  alternating  the  bimches  so  that 
the  roots  will  all  be  in  the  center,  making  first  a  layer  of  moss, 
then  a  layer  of  trees,  and  so  on  till  the  box  is  full,  a  large  number 
may  be  packed  in  a  small  space.  It  is  also  well  to  puddle  the 
roots  before  packing,  giving  them  an  additional  coating  of  soil. 
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The  total  area  of  Massadiusetts  is  about  5,321 
which  2,672,950  acres  is  land  adapted  only  to  t 
trees.  Of  this  area  there  are  about  700,000  acres 
present  time  constitute  practically  worthless  tracts 
a  tax  to  the  owners,  who  at  a  very  small  outlay  o 
land  back  into  a  profitable  forest  growth,  as  well  a^ 
scenic  beauty  of  the  section. 

This  land  lies  in  tracts  varying  in  size  from  one  t 
acres.  Practically  every  farm  has  a  portion  whic 
or  another  has  been  cut  off,  burnt  over,  or  allowed 
a  condition  where  it  is  no  longer  a  source  of  reveni 
of  property  which  brings  in  no  return,  though  it  i 
Lumbermen,  mill  owners,  water-right  companies  a 
have  some  land  which  falls  under  one  of  the  follow 
it  is  this  sort  of  land  which  fortunately  furnishes  ii 
for  forest  planting. 
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gMdllngi  and  TnutspUnU. 

It  is  generally  coo^dered  advisable  to  set  tran 
than  seedlings,  although  under  most  conditions  in  t 
two-yeaiH)ld  white  pine  has  been  planted  with  goc 
a  rule  two-year-old  seedlings  may  be  planted  on  I 
run-out  pasture  land  or  on  cut-over  land  with  good 
being  a  little  shade  afforded  by  gray  birch  or  low  I 

Three-year-old  or  four-year-old  transplants  an 
planting  on  open  land,  exposed  to  the  drying  efFe< 
wind  (Fig,  13).  As  their  root  growth  is  large,  the; 
deeply  set  in  the  ground  where  they  can  t^ke  up 
whereas,  if  the  roots  were  near  the  surface,  as  the] 
aarily  be  if  seedlings  were  used,  the  trees  would  di 
moisture  in  the  top  soil.  It  is  also  best  to  set  trai 
fields  or  mowings,  where  small  plants  would  be  bet 
choked  out  by  the  thick  fog  or  dead  grass. 


Vkrletl**  to  plknt. 

There  are  a  nxunber  of  varieties  of  trees  which  n 
with  good  results.  It  is  advisable  to  set  some  tre 
naturally  in  the  locality  in  which  the  work  is  to  bi 

The  white  pine  {Pinus  atrobvs)  (Fig,  14)  has  bee 
for  reforestation  purposes  throughout  the  State,  an 
itself  to  most  of  our  New  England  conditions;  in  fa 
of  the  country  at  one  time  was  covered  with  primei 
prised  largely  of  white  pine.  The  rapidity  of  its  g 
many  uses  to  which  the  variety  of  wood  may  be  f 
practical  tree  for  forest  planting,  and  the  one  moE 
work.  It  is,  however,  recommended  to  use  some 
on  Cape  Cod,  unless  the  plantation  is  well  prote 
wind,  which  on  the  Cape  causes  a  somewhat  stuDte 

The  white  ash  (,Fraxima  aTnericana)  is  well  suite 
on  a  springy  side  bill,  where  the  growth  and  textoi 
of  this  variety  often  reaches  its  highest  quaHty,  I 
tieally  immime  from  the  attack  of  the  gypsy  a 
moths,  which  are  so  detrimental  to  the  trees  in  n 
the  eastern  part  oT  the  State. 

The  Norway  spruce  {Picea  exceUa),  a  tree  growr 


lo.  14.  — view  of  llilri).cli[lil  yosrolcl  jilnnla. 
UoD  of  wlilto  plnp,  nhoivliiB  how  tliu  lavcer 
branches  have  dial  rrom  lark  of  llRht.  kItIus 
a  cl8nr,mra1irht  IhjIc  to  the  trunk.nml  produc 
Inx  clean  lumber,  tn-o  from  InrttuknoiB. 
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Trees  suitable  for  Forest  Planting  In  Massachusetts. 


Nams  of  Spxxbb. 


White  pine, 

Pitch  pine,  . 

Red  pine,    . 

Norway  spruce,  , 

European  larch, 

Arbor  vitie. 

Hemlock,     . 

Rook  maple, 

White  ash,  . 

Tulip  tree,  . 

White  biich. 

Poplar, 

Beech, 

Chestnut,    . 

White  oak,  . 

Red  oak,     . 

Hickory, 

Black  locust. 

swampy. 


Any  soil  not  near  coast  or  swampy, 

Sandy  soil,  on  coast, 

Sandy  soil,  inland, 

Sandy  loam. 

Light  soil,  . 

Sandy  soil, 

Well-dnined  soil,  or 

Well-drained  soil. 

Wet  land,  swampy, 

Sandy  loam, 

Sandy  or  gravelly  soil, 

Sandy  or  gravelly  soil, 

Moist  loam, 

Well-drained  soil, 

Sandy  loam, 

Well-drained  soil, 

Sandy  loam, 

Sandy  soil,  on  coast, 


Lumber,  box  boards. 
Lumber,  to  hold  sand  in 
Lumber,  ship  timben. 
Lumber,  Christmas  trees. 
Piles,  ship  buildinc. 
Posts,  shingles,  etc. 
Lumber,  ties,  tanning. 
Furniture,  floon. 
Lumber,  carnages,  tools. 
Lumber,  pulp  wood. 
Furniture,  fuel,  handles. 
Pulp  wood,  SKcelsa. 
Tools,  laths,  eto. 
Pbles,  posts,  ties,  etc 
Agricultural  tools. 
Lumber,  fuel. 
Carriage  building,  tools. 
Poets,  ties,  eto. 


1      » 


Nurserymen. 

Franklin  Forestry  Company,      .  .    Watertown,  Mass. 


Northeastern  Forestry  Company, 
American  Forestry  Company,     . 
Massachusetts  State  Forester,    . 
Keene  Forestry  Company,  . 


New  Haven,  Conn. 
South  Framingham,  Mass. 
Boston,  Mass.  ^ 
Keene,  N.  H. 


Spacing  of  Trees. 

In  order  to  produce  a  dense  stand  of  trees,  where  the  lower 
branches  will  die  off  and  fall  to  the  ground  from  lack  of  light, 
giving  a  clear,  straight  bole  (Fig.  14),  so  desirable  for  lumber  pur^ 
poses,  the  trees  should  be  set  6  feet  apart  each  way,  or  about 
1,210  to  the  acre.  The  exact  number  will  necessarily  vaiy  ao 
cording  to  the  condition  of  the  land.  On  rough,  stony  tracts, 
where  the  trees  will  be  set  only  where  there  is  sufficient  soil  for 
the  roots  to  obtain  a  firm  footing,  the  number  of  trees  may  be  a 

^  The  State  Forester  often  knows  of  local  growers  who  have  from  1,000  to  500,000  trMS  for 
sale  each  year,  and  is  glad  to  give  information  in  regard  to  them,  but  does  not  ssU  tceM  twok 
his  own  nurseries. 


I       ' 
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Time  to  plant. 

Planting  should  be  undertaken  as  soon  as  the  frost  is  out  of  the 
ground  in  the  spring,  the  month  of  April  and  first  of  May  being 
preferable,  in  order  that  the  young  roots  may  get  started  before 
the  dry  season  sets  in.  Spring  planting  is  preferable  to  fall  plant- 
ing, as  the  roots  having  started  will  not  be  as  Ukely  to  be  heaved 
out  by  tbe  frost;  although  under  certain  conditions  fall  planting 
is  sometimes  resorted  to,  as  in  a  case  where  a  piece  of  land  is  too 
wet  to  work  in  the  spring,  but  becomes  dry  during  the  sunmier 
and  fall. 

Two  men  working  in  the  above  manner  will  set  about  an  acre 
per  day,  the  expense  of  reforesting  a  tract,  therefore,  ranging  from 
$8  to  $10  per  acre,  depending  on  the  price  of  the  trees  used  and 
the  cost  of  labor,  white  pine  seedlings  generally  selling  for  from 
$2.25  to  $4  per  1,000,  and  labor  ranging  from  $1.50  to  $2  per 
day.  The  above  estimate  is  based  on  about  80  lots  planted  by 
the  State  Forestry  depavtment,  the  lots  ranging  in  size  from  20  to 
200  acres.  It  was  generally  found  that  the  average  cost  is  much 
smaller  on  large  lots  than  on  small  ones,  the  men  becoming  used 
to  the  lay  of  the  land,  and  thus  beinp  able  to  work  with  greater 
speed. 

Protection  of  Plantation. 

After  the  lot  has  been  planted,  it  needs  practically  no  care 
unless  a  large  proportion  die  out,  in  which  case  the  blanks  should 
be  filled  in  with  transplants.  The  lot  should  not  be  pastured,  as 
many  of  the  young  trees  would  be  trampled  down.  It  is  also 
well  to  put  up  posters  prohibiting  hunters  and  berr>'  pickers, 
who  often  through  carelessness  start  fires  capable  of  great  damage. 

Fire  Lines  (Fig.  19). 

Aroimd  large  lots  a  fire  line  should  be  cut  on  the  exposed  side 
of  the  plantation,  to  protect  them  from  forest  fires  creeping  in  from 
adjoining  land.  A  strip  50  feet  wide  cleaned  of  brush  has  been 
found  very  effective,  the  brush  being  piled  and  burned  when  the 
snow  is  on  the  ground  (Fig.  20).  On  the  side  nearest  the  planta- 
tion (Fig.  20)  a  trench  6  feet  wide  should  be  grubbed  up  or  plowed 
up,  and  kept  free  from  weeds  and  dead  leaves.  In  this  way  a 
fire  working  in  from  other  land  would  be  unable  to  jump  across 
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Boforeitatlon  Act. 

Section  1.  For  the  purpose  of  experiment  and  illustration  in  forest 
management  and  for  the  purposes  specified  in  section  seven  of  this  act, 
the  sum  of  five  thousand  dollars  may  be  expended  in  the  year  nineteen 
hundred  and  eight,  and  the  sum  of  ten  thousand  dollars  annually  there- 
after, by  the  state  forester,  with  the  advice  and  consent  of  the  governor 
and  council,  in  purchasing  lands  situated  within  the  commonwealth  and 
adapted  to  forest  production.  The  price  of  such  land  shall  not  exceed  in 
any  instance  five  dollars  per  acre,  nor  shall  more  than  eighty  acres  be 
acquired  in  any  one  tract  in  any  one  year,  except  that  a  greater  area  may 
so  be  acquired  if  the  land  purchased  directly  affects  a  source  or  tributary 
of  water  supply  in  any  city  or  town  of  the  commonwealth.  All  lands 
acquired  under  the  provisions  of  this  act  shall  be  conveyed  to  the  common- 
wealth, and  no  lands  shall  be  paid  for  nor  shall  any  moneys  be  expended 
in  improvements  thereon  until  all  instruments  of  conveyance  and  the 
title  to  be  transferred  thereby  have  been  approved  by  the  attorney-general 
and  until  such  instruments  have  been  executed  and  recorded. 

Section  2.  The  owners  of  land  purchased  under  this  act,  or  their 
heirs  and  assigns,  may  repurchase  the  land  from  the  commonwealth  at 
any  time  within  ten  years  after  the  purchase  by  the  commonwealth,  upon 
paying  the  price  originally  paid  by  the  commonwealth,  together  with  the 
amount  expended  in  improvements  and  maintenance,  with  interest  at  the 
rate  of  four  per  cent  per  anniim  on  the  purchase  price.  The  state  forester, 
with  the  approval  of  the  governor  and  coimcil,  may  execute  in  behalf  of 
the  commonwealth  such  deeds  of  reconveyance  as  may  be  necessary  under 
this  section:  provided,  however y  that  there  shall  be  included  in  such  deeds 
a  restriction  requiring  that  trees  cut  from  such  property  shall  not  be 
less  than  eight  inches  in  diameter  at  the  butt. 

Section  3.  The  state  forester  may  in  his  discretion,  but  subject  U) 
the  approval  of  the  deed  and  title  by  the  attorney-general  as  provided  in 
section  one,  accept  on  behalf  of  the  commonwealth  gifts  of  land  to  be  held 
and  managed  for  the  purpose  hereinbefore  expressed.  A  donor  of  such 
land  may  reserve  the  right  to  buy  back  the  land  in  accordance  with  the 
provisions  of  section  two,  but  in  the  absepce  of  a  provision  to  that  effect 
in  his  deed  of  gift  he  shall  not  have  such  right. 

Section  4.  Land  acquired  under  the  provisions  of  this  act  shall  be 
under  the  control  and  management  of  the  state  forester,  who  may,  sub* 
ject  to  the  approval  of  the  governor  and  council,  cut  and  sell  trees,  wood 
and  other  produce  therefrom. 

Section  5.  All  moneys  received  by  or  payable  to  the  commonwealth 
or  any  one  acting  on  its  behalf  under  the  provisions  of  this  act  shall  be 
paid  into  the  treasury  of  the  commonwealth. 

Section  6.  Land  acquired  under  the  pro\Tsions  of  this  act  and  sub- 
sequently reconveyed  under  the  provisions  of  sections  two  or  three  shall 
not  be  exempt  from  taxation  on  account  of  any  plantation  of  trees  set 
out  or  planted  while  it  was  held  by  the  commonwealth. 
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ON  7.  For  the  purpose  of  afisisting  in  reforestation  a  portion,  not 
ig  twenty  per  cent  of  the  money  authorized  by  this  act  to  be  ex- 
may  be  used  by  the  state  forester  for  the  distribution  at  not  less 
st  of  seeds  and  seedlings  to  land  owners  who  are  citizens  of  the 
ivealth,  under  such  conditions  and  restrictions  as  the  state  for- 
hjeet  to  the  approval  of  the  governor  and  council,  may  deem  ad- 

ON  8.  The  state  forester  shall  replant  or  otherwise  manage  all 
juired  by  the  commonwealth  and  held  by  it  under  the  provisions 
act,  in  such  manner  as  will,  in  his  judgment,  produce  the  best 
'owth  both  as  to  practical  forestry  results  and  protection  of  water 

ON  9.    All  acts  and  parte  of  acts  inconsistent  herewith  are  hereby 

OTJ  10.    This  act  shall  take  effect  upon  its  passage. 

purpose  of  tbe  above  act  is  to  place  before  the  people  an 
s  along  forestry  luiea  wMch  will  aid  them  in  carrying  out 
rk  for  themselves.  For  this  reason  it  is  desired  that  the 
IS  far  as  possible,  take  over  lots  easUy  accessible  to  main 
ys. 

me  instances  lots  have  been  taken  over  where  it  has  been 
advisable  to  protect  the  plantations  from  forest  fires  by 
a  fire  line,  or  making  provision  for  some  one  in  the  near 
'  to  be  supplied  with  fire  extinguishers  and  equipment  for 
;  fires,  and  to  patrol  the  lot  in  exceedingly  dry  times, 
mber  of  lots  have  also  been  acquired  where  a  small  por- 
id  some  small  growth  which,  if  systematically  thinned, 
e  profitably  handled  (Fig.  22). 

ite  parties  owning  land  in  the  State  adapted  for  reforesta- 
rposes  should  make  apphcation  to  the  State  Forester,  who 
dly  furnish  advice  along  forestry  hnes. 

STLTlCtTLTinUL  CHARACTIBIBTICS   Or  TSXI8. 
iMt  oommonly  tonnd  growing  In  HuaachuHttt,  the  Umi  to 
)h  tlieir  Timber  is  jrat,  tni  «  Few  of  their  Host  ImportaDt 

»nvemence  in  the  matter  of  inference,  we  shall  separate 
erent  spedes  under  three  heads:  (1)  conifers,  (2)  northern 
ods  and  (3)  southern  hardwoods,  the  term  "hardwoods" 
sed  for  al!  trees  other  than  conifers, 
r  (1)  will  be  treated  white  pine,  red  or  Norway  pine,  pitch 
X)tch  pine,  hemlock,  red  spruce,  and  Norway  spruce. 
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Under  (2)  come  rock  maple,  beech,  white  birch  an 
Under  (3),  chestnut,  red  oak,  white  oak,  red  m 
hickory',  black  locust  and  wiute  ash. 


1. 
White  Pine  {Pinua  strobua). 

This  spedes  is  placed  first,  both  because  of  its 
ability  to  growth  in  this  State  and  because  of  the  un 
for  its  lumber. 

It  may  be  found  growing  in  all  sorts  of  situal 
extremely  wet  soil,  such  as  swamps.  This  does  : 
mean  that  the  tree  grows  equally  well  everywhe 
doubtedly  prefers  a  well-drained,  loamy  sand,  an<i 
its  best  development.  Ideal  conditions  exist  on  thi 
the  bottoms  of  the  old  glacial  deposits  so  niuneroi 
State. 

The  white  pine  grows  either  pure  or  in  mixti 
species,  but  in  the  latter  case  the  other  trees  shouli 
or  under  story  about  the  pine,  otherwise,  the  tree 
well,  being  too  much  shaded  by  the  others.  It  i; 
believe  that  white  puie  is  a  shade-enduring  tree,  f 
shade  is  beneficial  in  the  early  stages  of  growth,  it 
ful  at  later  periods. 

Reproduction  is  by  seed,  which  is  produced  an 
much  larger  quantities  at  intervals  of  from  five  to  s 
"seed  years."  The  seeding  process  is  described 
where  in  this  bulletin. 

As  regards  size  and  rate  of  growth,  white  pine  ci 
ably  with  any  eastern  tree  and  far  exceeds  most  of 
respects,  reaching  merchantable  size  in  about  fifty  j 
in  the  "  Forest  Mensuration  of  the  White  Pine  in  M 
Dublished  by  the  State  Forester  in  1908.  If  left  i 
turbed,  it  reaches  a  size  excelled  only  by  trees  of  thi 
spedmens  having  been  recorded  that  exceeded  200 
with  a  diameter  of  6  feet,  while  heights  of  100  fei 
diameters,  are  not  uncommon. 

The  chief  enemy  of  this  tree,  as  of  all  others  ii 
fire,  which,  if  it  does  not  kill,  so  weakens  it  as  to  i 
to  attack  by  all  kinds  of  insects  and  fungi.     The 
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No  serious  insect  pests  or  fungous  diseases  attack  this  spedes, 
and  it  is  remarkably  free  from  rot.  Light  ground  fires  do  not 
injure  it  so  much  as  they  do  white  pine,  especially  as  the  tree 
grows  older. 

The  wood  is  used  for  general  construction,  bridge  timbers, 
shipbuilding,  car  construction  and  flooring. 

Pitch  Pine  {Pinus  rigida). 

This  tree  grows  on  dry  sandy  soils,  and  is  especially  suited  to 
planting  in  such  localities.  When  pure  it  forms  ver\^  thin  stands, 
owing  to  its  extreme  intolerance,  and  it  must  be  above  all  other 
species  in  mixture,  or  it  will  die. 

It  is  a  prolific  seeder,  and  succeeds  well  under  the  above  con- 
ditions, and  is  also  a  fairly  rapid  grower,  reaching  at  times  a 
height  of  80  feet  and  a  diameter  of  30  inches. 

It  is  not  subject  to  attack  by  insects  or  fungi,  and  is  probably 
the  most  resistant  to  fire  of  anv  conifer  in  Massachusetts,  sur- 
viving  repeated  burnings. 

The  wood  is  used  largely  fqr  fuel,  being  brittle  and  not  strong. 

Scotch  Pine  {Pinus  sylvestris). 

This  tree  is  the  common  pine  of  northern  Europe,  occupving 
there  the  same  place  that  the  white  pine  does  in  this  coimtr\^  as 
a  timber  tree.  Its  growth,  however,  more  closely  resembles  our 
Norway,  both  in  quality  of  lumber  and  in  the  kind  of  soil  pre- 
ferred by  the  tree. 

It  differs,  however,  in  the  fact  that  it  grows  well  in  dense  pure 
stands  rather  than  in  mixture  with  other  Species,  and  also  in  that 
it  seeds  often  and  abundantly,  and  therefore  costs  much  less  to 
grow  than  red  pine. 

In  common  with  the  other  pines,  Scotch  is  not  much  subject 
to  disease  and  insect  attack,  but  is  somewhat  more  sensitive  to 
fire  than  red. 

It  is  used  for  the  same  purposes  as  red  pine. 

Hemlock  {Tsuga  americana). 

This  tree,  easily  the  most  tolerant  of  the  American  conifers, 
prefers  cold  north  and  east  slopes  of  the  hilbides  in  the  northern 
parts  of  the  State.    Because  of  its  extreme  tolerance,  it  will  grow 
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Norway  Spruce  iPicea  eosceUa). 

Thia  is  one  of  the  principal  timber  trees  of  Europe,  and  is 
strongly  recommended  for  planting  in  this  country,  possessing, 
as  it  does,  all  the  advantages  of  the  red  with  the  added  one  of 
being  a  much  more  rapid  grower. 


2.    Northern  Hardwoods. 

Rock  Maple  {Acer  saccharum). 

This  tree,  known  also  as  the  sugar  maple,  is  one  of  the  most 
important  of  our  northern  hardwoods,  both  for  sugar  and  tim- 
ber. It  grows  usually  in  mixture  with  beech,  oaks,  ashes,  etc., 
as  well  as  conifers,  but  may  grow  in  pure  stands. 

Its  chief  sylvicultival  feature  is  its  extreme  tolerance,  makuig 
it  the  most  shade-bearing  of  all  American  hardwoods,  with  the 
possible  exception  of  beech.  A  deep,  moist  soil  is  necessary  for 
good  growth. 

Seed  is  produced  almost  every  year,  but  full  seed  years  occur 
only  at  intervals  of  from  three  to  five  years.  The  percentage  of 
germination  is  rather  low,  but  this  is  offset  by  the  ability  of  the 
young  trees  to  stand  dense  shade. 

Growtli  is  slow,  but  persists  for  a  long  time,  the  tree  reaching  a 
height  of  70  or  80  feet  and  a  diameter  of  2  or  3  feet.  The  tree 
is  not  very  wind-firm. 

Rock  maple  is  not  very  susceptible  to  injury  by  fire  or  fungi, 
though  a  good  deal  of  damage  is  sometimes  done  by  the  forest 
tent  caterpillar,  which  strips  the  foliae:e  from  the  tree  and  so 
reduces  its  vigor.  Another  enemy  is  the  "saddled  prominent" 
{Heterocampa  guttivitta),  which  has  caused  a  great  deal  of  damage 
in  Maine  and  New  Hampshire,  but  is  now  being  broiight  under 
control  by  natural  enemies. 

Beech  (Fagua  ferruginea). 

This  tree  is  conceded  to  be  the  most  tolerant  of  all  the  hard- 
wood species  found  in  Massachusetts;  that  is,  it  will  grow  well 
beneath  the. most  dense  shade,  provided  the  soil  is  suitable  for 
germination,  and  not  only  this,  but  it  requires  shade  in  order  to 
start  at  all.    It  grows  best  on  rich,  loamy  soil,  on  cool  slopes, 
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Yellow  Birch  {Behda  hUea). 

This  tree  is  quite  commonly  found  in  Massachusetts  in  mix- 
ture with  evergreens  and  deciduous  species^  where  it  b  distin- 
guished by  its  yellow,  shiny  bark,  usually  of  a  tattered  appearance. 

It  is  a  valuable  species  for  ship  building,  fiuniture  and  wheel 
hubs,  having  a  very  fine,  dear  texture  of  grain. 

It  is  mentioned  in  this  list  not  because  we  desire  to  urge  plant- 
ing this  species,  but  in  order  that  owners  may  recognize  it  as  a 
valuable  tree,  and  not  of  the  same  class  as  the  gray  birch,  which, 
of  no  value  in  itself,  usually  causes  more  or  less  injury  to  its 
neighbors  by  interfering  with  their  proper  development. 


3.     S0I3THEBN  HaBDWOODS. 

Chestnut  {Castanea  dentcda). 

This  tree,  like  the  oak,  reaches  its  best  condition  on  the  lower 
slopes  of  hills,  or  in  coves  where  the  soil  is  rich,  moist  and  fairly 
deep.  It  will  grow,  however,  on  a  very  thin  soil,  if  it  be  loamy. 
It  grows  much  more  rapidly  than  the  oaks,  attaining  saw  log  size 
in  about  fifty  years.  Under  favorable  conditions  it  will  attain  a 
height  of  100  feet  and  a  diameter  of  3  or  4  feet.  As  a  sprout  its 
growth  is  remarkable,  excelling  that  of  any  deciduous  tree  except 
poplar. 

It  bears  a  crop  of  seed  each  year,  but  the  crop  varies  in  abundance. 

The  tree  is  iq[uite  intolerant,  but,  as  it  grows  more  rapidly  than 
the  other  hardwoods  with  which  it  associates,  it  has  little  trouble 
in  getting  all  the  light  it  wants. 

The  chestnut,  in  common  with  the  hardwoods,  is  of  course 
eaten  by  the  gypsy  moth,  but  it  has  few  insect  enemies  peculiar 
to  itself.  It  is,  however,  gravely  affected  by  a  fungus  called  the 
chestnut  bark  disease  {Diaporthe  parasitica),  which  has  killed 
practically  every  chestnut  tree  within  twenty  miles  of  New  York. 
The  tree  is  severely  injured  by  fire,  on  account  of  the  lightness 
and  inflammability  of  its  bark. 

The  wood  is  light,  stiff,  strong,  and  very  durable  in  contact 
with  the  soil.  It  is  used  for  ties,  poles,  building  material,  posts, 
slack  cooperage  and  furniture.  The  wood  is  distilled,  and  pro- 
duces a  tanning  extract  used  in  the  place  of  tan  bark.  The  cut 
of  chestnut  has  increased  nearly  100  per  cent,  in  the  past  decade. 
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rapidly  when  young,  but  slacks  materially  whe 
years  old. 

It  is  not  attacked  so  readily  by  gyp^  and  broii 
are  most  of  the  other  hardwoods. 

The  wood  is  lighter,  not  as  strong  and  more  si 
than  is  hard  maple,  but  is  sometimes  used  as  a  s 

It  is  not  a  tree  that  b  recommended  for  forest  ] 

Shagbark  Hickory  (Hicoria  mata). 

This  tree  is  of  increasing  importance  because  < 
scarcity,  due  to  the  heavy  demand  for  hickorj-  wo< 
caused  by  its  unrivalled  good  qualities  for  certai 
struction. 

It  is  primarily  a  tree  of  fresh,  fertile  soils  and 
along  streams,  and  produces  good  wood  in  clay  sc 

It  is  never  found  pure  to  any  great  extent,  but 
ture  with  other  species,  and,  being  very  tolerant, 
in  the  shade  of  the  others. 

Seed  is  borne  in  a  fairly  prolific  manner  ever 
years,  but  the  nuts  are  largely  eaten  by  wee\Tl: 
Growth  is  not  very  rapid,  but  is  extremely  pers 
living  to  an  age  of  two  hundred  to  two  hundred  . 
years,  in  full  vigor.  Timber  trees  are  producet 
hundred  years. 

The  wood  is  used  for  vehicle  construction,  hand 
It  is  the  strongest  of  the  liickories  except  pignut, 
favored  over  that  species  except  on  dry  soils  and 
no  market  for  the  nuts. 

Black  Locust  {Robina  pseiidacacia). 
The  black  locust  is  a  more  southern  species,  b 
Massachusetts,  and  is  recommended  where  a  qui 
is  desired.  It  demands  plenty  of  light  and  a  m 
produces  its  best  wood  at  forty  to  fifty  years,  rea( 
60  to  70  feet  in  height.  The  seed  is  borne  in  pod 
them  preser\'es  its  germinating  power  for  severs 
lings  grow  best  when  raised  in  the  nursery  for  one 
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Recdved. . . 

^  APPLICATION 

EXAMINATION  OF  LANDS  SUITAB 
FOR  REFORESTATION 

MASSACHUSETTS  STATE  FORESTER, 
6  BEACON  STREET,  BOSTON. 

The  State  Foraiter  is  empowered,  under  chapter  478 
to  ficcept,  on  behalf  of  the  Commonwealth,  gift£  of  land 
managed  for  the  purpose  of  experiment  and  illustration 
agement  and  for  reforcHbation. 

The  owners  of  land  acquired  under  this  act,  or  thei 
BigoB,  may  redeem  the  land  from  the  Commonwealth  at  t 
ten  years,  upon  payment  to  the  Commonwealth  of  the  ai 
in  improvements  and  muntenance;  provided,  however, 
be  included  in  the  deed  of  reconv^auce  a  restriction  n 
the  future  the  cutting  of  trees  on  this  land  shall  be  in  i 
modem  forestry  methods. 

"Section  8.  The  state  forester  shall  re-plant  or  oti 
all  land  acquired  by  the  Commonwealth  and  held  by  it 
visions  of  this  act,  in  such  manner  as  will,  in  his  judgmc 
best  forest  growth  both  as  to  practical  forestry  results 
of  water  supplies," 

Upon  receipt,  this  request  will  be  placed  on  file,  and 
formed,  in  order  of  application,  approximately  when  t 
can  be  made,  and  a  mutual  date  can  then  be  decided  u] 

It  is  always  more  satisfactory  to  personally  meet  on  t 
owner  or  party  most  interested.  In  this  way  a  definitf 
can  be  had  as  to  future  undertatdngs. 

When  sending  in  this  application,  a  brief  description 
assist  us. 

With  the  above  understanding,  I  desire  to  have  an  e» 

erf  a  tract  or  tracts  of  land  of  approximately 

in  the  town  of county  of 

Massachusetts. 


Date.. 


tillage  can  be  carried  on  to  greater  advantage,  althoug 
both  ways  is  more  effective.  At  tbe  cessation  of  thii 
cover  crop  may  be  sown.  For  this  purpose  buckwheat 
clover  are  desirable.  The  first  and  last  can  be  sov 
August  and  cow  peas  in  the  spring.  The  crop  should 
to  fall  and  form  a  mulch.  This  material,  however,  m 
away  from  the  trees  a  foot  or  two  in  the  fall,  in  order  to 
danger  of  mice  injury. 

In  case  of  locusts,  cultivation  for  more  than  one 
doubtful  utility,  on  account  of  the  propensity  of  the  sp< 
uproot  suckers. 

MULCHING 

This  system  of  cultivation  is  a  valuable  supplen 
cultivation  and  can  be  utilized  in  cases  where  such 
impossible  or  impracticable.  Any  vegetable  material  i 
but  wheat  straw  will  probably  be  found  the  easiest  to 
mulch  material  should  be  placed  about  each  tree  foT 
three  or  four  feet,  leaving  a  space  next  to  the  tree  bare 
two. 


The  Catalpa.  In  the  case  of  this  species,  judicic 
one  of  the  fundamental  requisites  of  success.  The  c 
self  pruning  as  are  some  of  the  common  forest  tree 
planting  does  not  serve  to  clear  the  trunks  of  br; 
advisable  in  most  cases  to  cut  the  seedlings  off  an  inch 
the  root  collar  before  planting,  thus  insuring  a  straigl 
the  outset.  This  is  desirable  where  the  stems  havet 
the  nursery  row,  or  after  heeling  in.  Usually  two  or 
result  and  all  but  the  most  thrifty  should  be  removed  a 
a  few  inches  high.  The  practice  of  cutting  the  trees  o 
are  two  or  more  years  old  should  not  be  followed,  esi: 
cases.  The  extremely  rapid  and  succulent  growth  o 
resulting  from  the  well  developed  root  system,  cannot 
heavy  foliage,  and  consequently  places  the  entire  grove 
of  the  wind  and  rain  storms.  Many  of  the  trees  beco 
and  worthless.  The  same  condition  is  liable  to  result  ^ 
branches  are  removed,  leaving  only  the  stem.  Lateral 
necessary  to  obtain  diameter  growth  and  diamett 
necessary  in  order  that  the  tree  may  support  its  to] 
tree  is  the  one  having  a  smooth,  straight  trunk.  T 
cannot  be  obtained  by  severe  pruning.  A  tree  rec 
argely  through  its  leaves,  and  consequently     growth 
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Because  of  the  difficulty  in  pmning;  due  to  thorns, 
to  plant  the  rows  farther  apart  and  the  trees  closer  tc 
rows.  Such  spacing:  will  also  facilitate  cultivation,  wl 
carried  on  for  at  least  three  seasons. 

THE  MULBERRY 
The  various  species  of  mulberry  are  similar  in  ha 
and  character  to  the  osage  oraage  and  may  be  treated 
manner  as  prescribed  for  the  latter.  SoToe  of  the  n 
subject  to  winter  killing  to  the  extent  that  they  die  e 
the  ground.  Like  the  osage,  they  are  excellent 
purposes,  and  may  be  used  about  buildings,  groves  an 
this  effect. 

OTHER  FOREST  TREES 

Plantations  of  ash,  tulip  poplar,  oaks,  walnut, 
practically  all  of  the  native  trees  are  self  pruning,  ant 
of  dead  lateral  branches  is  usually  all  that  is  required, 
cases  this  operation  may  be  of  doubtful  utility.  The 
cypress,  which  are  exotics,  may  also  be  included 
The  former  species  is  inclined  to  retain  its  dead  bran< 
may  often  be  profitably  removed. 

EVERGREENS 

The  topsof  pines,  spruces  and  cedars  should  ne 
It  is  usually  advisable  to  prune  only  dead  branches.  1 
pines,  this  is  usually  quite  practicable.  Evergreens 
but  in  such  event,  one  of  the  branches  should  be  remoi 
tree  is  small. 

QENERAL  CONSIDERATIONS  IN  PRUNINQ 
TIHS  OF  PRUNING 

The  proverbial  saying,  "Prune  whea  the  knife 
probably  correct,  although  it  does  not  seem  desirabl 
late  summer.  The  winter  months  offer  the  most  opi 
and  in  most  respects  are  the  best  period  for  such 
prefer  the  months  of  February  and  March.  Wound 
time  begin  to  heal  quickly  and  have  the  whole  growi 
which  to  continue  the  process. 

TOOI^ 

More  important  than  the  time  of  pruning  is  the 
made.  The  cut  should  be  clean  and  smooth.  Ragged 
almost  as  bad  for  trees  as  for  human  beings.  Care  s 
be  taken  not  to  tear  the  bark  of  the  trunk.      Severing 
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:o  the  trunk  is.  injurious  and  makes  a  larger  wound.  Likewise 
t  may  be  made  too  far  out.  leaving  a  stub  which  prevents  a 
bole  and  serves  as  an  entering*  place  for   fungus   diseases  and 

he  selection  of  a  tool  will  depend  upoa  the  nature  of  the  work. 
3ung  trees  having  small  branches,  a  sharp  pocket  or  pruning 
is  very  practicable.  Larger  limbs  require  a  chisel,  pruning 
i  or  ase.  Rightly  used  the  axe  may  be  found  to  be  the  most 
cable  of  all,  but  it  must  be  sharp.  Various  patent  pruners 
the  market,  some  of  which  are  very  satisfactory.  Some  are 
illy  adapted  for  pruning  limbs  high  in  the  tree.  A  chisel 
ed  to  a  pole  may  also  he  used  for  this  purpose, 
he  number  of  seasons  during  which  trees  may  be  practicably 
Lted  will  vary  according  to  conditions  of  soil  and  site, 
pproximate  period  of  cultivation  for  the  common  forest  trees 
ficial  plantations:  Locust,  1  to  2;  Catalpa,  Mulberry,  Poplar, 
>ft  Maple,  3  to  4.  Ash,  Larch  and  Tulip  Poplar,  2  to  5; 
ss,  Osage  Orange  and  Pines,  4  to  5;  Black  Walnut,  and  Hard 
,  4  to  6. 

he  system  of  treatment,  especially  as  regards  cultivation, 
s  only  to  the  small  farm  tree  plantations  where  conditions  of 
ilture  demand  intensive  methods.  In  larger  operations  of 
station  in  parts  of  the  state  they  would  often  not  be  applicable 
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Distortion  of  catalpa  a 
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&  normBl  catalpa.    One  of  the  branches  of  the  upper  fork  Bhould  be 
leaving  the  lateral  branches  to  furnish  leaf  surface 
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The  entire  top  o(  the  catalpa  tree  should  be  severed  from  the  trunk,  at  tl 
indicated  by  the  cloth.     The  thriftiest  sprout  atarting  at  tbia  poiu 
should  form  the  leader,  thus  saving  the  four  foot  trunk 
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A  locust  plantation,  in  which  all  forks  havo  been  removed  from  t 
The  smaller  aide  branches  were  killed  by  shading,  and  have  di 
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The  wide  dlsuince  of  plant[ng  black  locust,  has  permitted  a 
spreading  habit  of  ^owth 
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•nohea  of  the  black  locust,  forming  the  fm 
■•*  t^o  .<^mo«d  when  the  tree  wm  two 
i>^   yrats  old.      Most  »[  the  aide 
btanchea  shown  are  dead 


An  Osage  oiange  plantation.     The  close  planting  has  forced  the  g 

but  has  resulted  in  but  little  natural  pruning 


in  uh  pUntadoD  in  ezceHent  condition.     Tbe  email  side  branchCB  will 
die  and  fall  aa  the  trees  develop 
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OHIO  EXPERIMENT  STATION:  CIRCULA 


A  catalpa  <ive  inches  In  dUmeter 
giidlsd  by  mice 
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tecting  our  houses  from  the  cold  winds.  As  a  feature  of  the 
day  proper  attention  should  be  directed  to  the  planting  for  such 
purposes. 

The  tree  that  is  of  greatest  significance  to  us  as  a  nation,  how- 
ever, is  the  forest  tree,  because  it  serves  so  many  useful  purposes. 
It  is  our  forest  trees  which  help  to  hold  back  and  store  up  the 
water  for  our  streams  which  supply  power  for  mills  and  which 
are  used  for  navigation,  or  from  which  water  for  irrigation  and 
drinking  purposes  is  obtained.  Then,  too,  the  harvesting  and 
conversion  of  the  products  of  the  forest  every  year  furnishes 
employment  to  many  thousand  people.  In  fact  it  is  the  tree 
in  the  forest  which  has  made  our  state  prosperous  and  we  must, 
therefore,  give  more  and  better,  attention  to  the  forest  trees  if 
we  are  to  continue  to  maintain  our  place  in  the  nation. 

It  is  this  idea  that  is  the  basis  of  forestry,  and  that  is  kept 
in  mind  when  forestry  is  practiced.  Here  then  is  the  truer  and 
broader  lesson  of  Arbor  Day  and  with  this  in  mind  the  aim 
should  be  to  impart,  especially  to  the  children,  such  knowledge 
of  forestry  and  its  relation  to  the  welfare  of  the  nation  as  their 
minds  are  capable  of  grasping.  However  modest  the  work  of 
Arbor  Day,  it  may  be  made  a  step  in  the  right  direction  by 
bringing  to  mind  a  great  many  important  facts  of  significance 
in  forestry. 


Suggestions  for  Arbor  Day. 

The  relation  of  the  forest  to  the  regularity  of  flow  of  streams 
can  be  made  a  subject  for  discussion.  The  attention  of  the  pu- 
pils can  be  called  to  the  washing  away  of  the  soil  and  the  form- 
ation of  deep  gullies  on  steep  hillsides  where  the  forests  have 
been  removed  and  if  the  soil  is  thin  how  it  is  often  completely 
washed  away  leaving  nothing  but  the  bare  rock.  Then  how  this 
soil  is  carried  into  the  streams  causing  the  muddy  freshet  in  the 
spring  and  after  a  heavy  rain  storni ;  and  how  the  load  of  silt 
and  sand  carried  by  the  water  is  deposited  in  the  channel  of 
the  stream  and  is  even  carried  down  to  fill  up  our  harbors  so 
that,  in  the  latter  instance,  much  costly  dredging  is  necessar}'  in 
order  to  keep  the  harbor  passable  for  ships.  The  washing  of 
the  soil  can  be  seen  on  any  steep  exposed  embankment  and  on 
plowed  hillsides. 


commonly  used  to  warm  them  is  wood.  Even  the  match  used 
to  kindle  the  fire  or  light  the  lamp  is  largely  made  of  wood. 
The  material  for  tables,  chairs,  and  desks  in  the  house,  for  the 
wooden  parts  of  carriages  and  wagons,  for  the  handles  of 
axes,  shovels,  rakes,  and  a  hundred  other  implements  in  com- 
mon use  as  well  as  that  for  paper  stock  for  bodes  and  news- 
papers is  taken  from  the  forest. 

In  comparison  with  iron  or  stone,  wood  is  easy  to  procure  and 
easy  to  work,  and  easy  to  place  in  position.  This  fact  alone 
makes  it  especially  desirable  to  say  nothing  of  the  pleasing 
effects  to  be  secured  from  wood  when  it  is  properly  polished, 
filled,  and  covered  with  a  transparent  material  like  varnish. 

Likewise  the  flowers  and  seeds  of  trees  are  interesting  sub- 
jects for  compositions  by  the  pupils  or  talks  by  the  teacher  and 
can  well  be  made  a  field  for  investigation  at  other  times  than 
on  Arbor  Day.  Even  though  flowers  of  the  trees  may  not 
be  available  on  Arbor  Day,  there  are  many  interesting  facts  of 
botany  which  might  be  mentioned  and  discussed  at  that  time. 
There  are  some  trees  which  produce  perfect  flowers  that  pol- 
lenize  their  own  pistils  as  for  instance  the  black  locust  and  bass- 
wood  ;  other  trees  like  the  pines,  spruces,  beech,  and  oaks  pro- 
duce the  two  kinds  of  flowers,  staminate  and  pistillate,  sepa- 
rately on  the  same  tree  while  trees  like  the  willows,  cottonwoods, 
and  ashes  produce  the  pistillate  flowers  on  one  tree  and  the  stam- 
inate on  another.  In  the  case  of  the  last  two  classes  the  means 
by  which  the  pollenization  is  accomplished  at  once  suggests  an- 
other most  interesting  subject,  namely,  how  the  pollen  is  blown 
by  the  wind  or  carried  by  insects  and  the  many  interesting  and 
even  intricate  devices  of  nature  to  secure  and  insure  polleniza- 
tion. 

There  are  different  adaptations  for  the  distribution  of  the 
seeds.  Some,  like  the  pines,  spruces,  and  maples,  are  provided 
with  a  winof  so  thajt  they  are  carried  by  tfie  wind;  seeds  of  the 
cottonwoods  and  poplars  are  very  small  with  a  fuzzy  thread- 
like attachment  that  is  very  buoyant  so  that  the  seeds  are  often 
transported  long  distances  through  the  air.  Some  seeds  are 
produced  in  a  pod,  the  honey  locust  being  an  interesting  ex- 
ample. The  pods  of  this  tree  on  drying  become  twisted  spirally 
so  that  when  they  fall  to  the  ground  or  on  the  snow  they  are 
more  easily  blown  about  by  the  wind,  especially  if  there  happens 
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Suggestions  for  Planting. 

Planting  may  be  done  in  the  fall  after  the  growth  of  the  sea- 
son is  completed  or  in  the  spring  before  growth  begins.  Plant- 
ing in  the  spring  may  begin  as  soon  as  the  frost  is  out  of  the 
ground  enough  to  permit  the  trees  being  set  at  the  proper 
depth. 

It  would  be  better  also  if  the  planting  could  be  done  on  cool 
damp  days.  Sunny,  windy  days  increase  the  danger  of  injury  if 
the  roots  become  unduly  exposed. 

A  thing  of  fundamental  importance  to  the  success  of  the 
planting  work  is  never  to  leave  the  roots  exposed.  If  the  trees 
are  procured  from  the  woods  or  fields  in  the  immediate  vicinity 
certain  rules  should  be  observed. 

1.  Procure  as  much  of  the  root  system  as  possible  with  trees 
under  three  feet  in  height.  With  larger  trees  procure  as  much 
of  the  root  system  as  can  be  conveniently  handled. 

2.  Dig  the  trees  out.  Do  not  pull  them  up  as  it  is  very  apt 
to  injure  the  roots. 

3.  As  soon  as  a  tree  is  removed  measures  should  immediate- 
ly be  taken  to  protect  the  roots.  This  can  be  done  by  covering 
with  moist  soil  or  wet  burlap. 

4.  Keep  the  roots  protected  all  the  time  while  the  trees  are 
being  transported  to  the  place  where  they  are  to  be  set  out  and 
until  ready  to  place  in  the  ground.  Wet  burlap  sacks  are  excel- 
lent for  this  purpose.  For  small  trees  which  could  be  carried  in 
a  basket,  damp  sphagnum  moss,  or  even  damp  leaves  could  be 
used  instead  of  the  burlap.  Whatever  material  is  used,  care 
should  be  taken  to  keep  it  damp. 

5.  Set  the  trees  so  that  they  will  be  at  the  same  depth  as  in 
their  original  position  after  the  soil  has  settled. 

6.  Never  prune  the  tops  of  conifers. 

If  the  trees  can  be  taken  up  with  a  ball  of  earth  about  the 
roots  it  will  add  materially  to  the  success  of  the  work,  and  the 
precautions  mentioned  to  prevent  the  drying  out  of  the  roots 
are  not  then  so  important.  It  would  be  well,  however,  to  wrap 
the  ball  of  earth  with  burlap  to  hold  the  soil  in  place.  It  should 
be  remembered  also  that  seedlings  which  have  been  accustomed 
to  growing  in  more  or  less  shade  do  not,  as  a  rule,  succeed  as 
well  at  first  when  given  the  full  benefit  of  the  sunlight. 


SOME  CONIFEROUS  TREES  SUITABLE  FOR 

ORNAMENTAL  PLANTING. 

Native  Species. 

WHITE  PINE  makes  its  best  development  on  fertile,  well- 
drained  soils  but  will  grow  on  sandy  soils  and  in  moist  situa- 
tions. 

RED  SPRUCE  grows  best  on  well  drained  upland  soils.  It 
is  often  found  in  moist  places  and  on  thin  soils  but  in  the  latter 
situation  does  not  make  its  best  development. 

HEMLOCK  prefers  moist,  cool,  and  shady  places,  and  a 
sandy  loam  soil  for  its  best  development,  but  like  other  trees 
will  grow  in  poorer  situations. 

RED  OR  NORWAY  PINE  is  naturally  adapted  to  grow  on 
poor  sandy  soil.  When  planted  on  richer  soils  it  makes  a  more 
rapid  development.  It  should  not  be  planted  in  wet  places  or 
in  soil  which  is  not  well  drained. 

Introduced  Species. 

AUSTRIAN  PINE  grows  well  on  sandy  loam,  or  clay  loam 
soils  having  a  good  drainage  and  will  also  make  a  good  develop- 
ment on  poorer  soils  if  there  is  good  drainage.  It  cannot  be 
expected  to  succeed  in  wet  places. 

_  *  • 

SCOTCH  PINE  grows  naturally  on  poor  soils  but  can  be 
planted  on  fertile  sandy  loam  soils  of  good  drainage.  Like  the 
Austrian  Pine  it  should  not  be  planted  in  wet  soil 

NORWAY  SPRUCE  succeeds  best  on  fertile,  fresh,  sandy 
loam  soil.     It  is  used  very  extensively  in  ornamental  planting. 

EUROPEAN  LARCH.  This  tree  can  be  planted  on  poor 
sandy  soils  or  on  better  soil  of  a  sandy  loam  character.  As  a 
general  thing  it  is  much  better  for  planting  than  our  native 
larch. 
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Trees  Suitable  for  Windbreaks..  . 

White  pine  Red  Spruce 

Norway  spruce 


Trees  That  Would  Be  Used  In  Commercial  Planting. 

White  pine  Red  oak 

Red  spruce  Red  maple 

Red  pine  White  ash 

European  larch 


References. 

The  following  list  of  books  and  circulars  is  appended  because 
of  the  help  they  may  be  to  the  teacher  in  suggesting  subjects  for 
talks  to  the  pupils: 

Gifford,  Practical  Forestry,  Putnam,  $2.00. 

Roth,  First  Book  of  Forestry,  Ginn,  90  cents. 

Marsh,  The  Earth  as  Modified  by  Human  Action,  Scribner, 

$350. 

Forest  Service  Circular  130— Forestry  in  the  Public  Schools. 

Government  Printing  Office,  free. 

Forest  Service  Circular  14 — What  Forestry  has  Done,  Gov- 
ernment Printing  Office,  free. 

Apgar,  Trees  of  the  Northern  United  States  (Botany),  Amer- 
ican Book  Co.,  $1.00. 

Dame  &  Brooks,  Handbook  of  Trees  of  New  England,  (Bot- 
any), Ginn,  $1.50. 

The  department  will  be  glad  to  render  all  assistance  possible 
and  invites  correspondence  from  any  one  desiring  further  in- 
formation. Address  all  communications  to  Gordon  E.  Tower, 
Orono,  Maine. 


THE  UNIVERSITY  OF  NEBRASKA 

Agricultural  Experiment  Station 


DEPARTMENT  OF  FORESTRY 


CIRCULAR  No.  1 


cooperative  Experiments  in  Forest  Planting 

By  frank  J.  PHILLIPS,  Forkster 


DISTRIBOTED   SEPTEMBER   1.    1909 


Need  of  Experimental  Work. 

Despite  the  large  amount  of  work  already  done,  there 
ed  for  comprehensive  experiments  thruout  the  ent 
ite.  It  has  been  fairly  well  proven  what  species  native 
2  United  States  will  succeed  in  this  Staie,  while  many  < 
lent  studies  have  been  made  of  the  rate  of  growth,  yie 
d  profits  from  many  of  the  best  plantations.  In  most 
is  work,  however,  the  plantations  have  been  measured  ( 
once  during:  their  existence.  Naturally  much  more  ac( 
ie  and  far  better  results  would  be  secured  if  these  pi: 
lions  were  measured  every  year  or  at  longer  intervals,  c 
nding  upon  the  character  of  the  plantation.  Thus  it  h 
t  been  determined  whether  any  plantation  in  the  Sti 
)uld  have  given  a  greater  yield  if  cut  at  some  number 
ars  before  the  measurements  were  taken  or  whether 
)uld  have  produced  greater  results  if  retained  for  a  lon^ 
riod  of  growth. 

Little  work  has  been  done  on  classifying  the  various  sii 
lich  may  be  used  for  forest  growth.  It  is  well  known  tl 
difference  in  soil,  in  soil  moisture,  in  elevation  and  in  c 
ite  materially  affects  the  production  of  timber.  In  for 
intations  such  effects  as  these  may  be  very  accurati 
■asured. 

A  still  greater  factor  which  needs  extensive  investigati 
the  profit  that  may  be  secured  from  forest  planting.  It 
obable  that  no  plantation  in  the  State  has  been  more  ca 
lly  accounted  for  than  the  C.  D.  Robinson  plantation 
rdy  catalpa  at  Pawnee  City.     Every  item  of  expense  a 

receipts  were  carefully  recorded  with  the  result  that, 
r  allowing  five  per  cent  compound  interest,  the  plantat 
id  $6.40  per  acre  per  year.  However,  in  practically  all  I 
intations  thruout  the  State  no  record  has  been  kept 
penses  and  only  a  general  idea  may  be  had  as  to  whetl 
not  a  given  plantation  has  produced  a  profit.  Such  mea] 
formation  necessitates  a  large  amount  of  hypothetical  wi 
lich  should  be  replaced  by  careful  records  of  every  item 
pense  and  of  receipt.      Likewise,  it  has  been  a  very  co 


mon  practiae  tix  estimate,  the  amount'  of  material  in  plan- 
tations, often  from  very  crude  measurements.  There  is  need 
for  exact  measurements  at  various  periods  while  the  trees  are 
standing,  followed  by  an  exact  determination  of  yields  when 
the  plantations  are  cut. 


rather  than  confine  the  work  to  land  controlled 
periment  Station.  Several  farmers  have  atread 
the  cooperative  agreenfient  and  have  started  thei 
It  is  aimed  to  start  such  plantations  in  various  | 
State  and  ultimately  they  should  prove  of  value 
in  every  county.  It  is  also  desired  to  secure  r 
on  the  best  plantations  which  have  already  beei 

Nature  of  Cooperation. 

The  Forester  of  the  Experiment  Station  is  t 
nite  plans  for  each  experiment,  while  the  far 
tablish  the  plantation  and  care  for  it.  In  no  ( 
practical  experiments  be  conducted  or  systems 
ment  be  devised  which  will  entail  any  s 
ship.  It  will  be  the  aim  of  the  Forester  to  visit 
sible,  each  area  that  is  planted  and  to  visit  the 
definite  intervals  after  it  is  established  in  order 
curate  measurements  and  to  determine  exactly 
the  plantinsr  at  various  stages  of  growth.  It 
have  at  least  five  acres  in  each  experimental  pi; 
greater  area  will  allow  more  definite  results. 

The  farmer  is  to  keep  an  account  of  all 
spends  on  the  plantation  in  return  for  the  exp( 
will  receive  in  establishing  the  plantation  and  f 
sequent  visits  of  the  Forester.  From  time  to 
will  be  published  in  which  credit  will  be  given  t 
who  has  maintained  such  a  plantation.  It  is  re 
the  sale  of  lands,  the  desire  to  use  a  certain  ar 
purposes  and  other  minor  conditions  may  occas 
it  imperative  for  the  owner  to  drop  the  coop< 
It  is  therefore  agreed  that  either  the  owner  or 
ment  Station  may  stop  the  experiment  by  f 
notice  to  the  other  party  concerned. 

The  last  page  should  be  detached  and  maile 
ester  of  the  Experiment  Station  by  any  owner 
conduct  such  an  experiment  or  to  receive  mon 
as  to  the  work  that  is  contemplated. 
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timber.  Nearly  all, of  the  ash  timber  used  for  agricultural  implements,  a  part  of  our 
fence  posts,  and  a  portion  of  our  railroad  ties  come  from  other  states.  Added  to  these 
are  the  greater  part  of  the  material  for  our  wagons  and  carriages,  when  not  whoUy 
manufactured  in  other. states;  the  timber  for  railroad  cars,  and  the  hardwood  lumber 
for  many  other  useful  purposes,  that  ought  to  be  grown  near  the  place  of  manufacture. 
To  bring  these  useful  trees  within  the  bounds  of  culture  and  to  utilize  them  is  one 
of  the  objects  of  this  industrial  institution.  To  teach  the  people  of  the  state  how  to 
add  these  products  of  the  forest  to  their  other  crops,  and  thus  add  millions  of  dollars 
annually  to  the  wealth  of  the  state,  to  give  labor  a  wider  range  and  a  more  compre- 
hensive field  for  its  employment,  are  objects  worthy  of  such  an  institution. 

Thousands  of  acres  of  timber  can  be  planted  in  shelter  belts,  to  check  the  winds 
that  come  down  from  the  north,  with  its  polar  cold,  destroying  the  plants  thai  the 
genial  summer,  fanned  with  the  breath  of  the  tropics,  has  made  to  flourish  on  our 
open  plains.  Wall  in  these  prairies  of  central  and  northern  Illinois  with  belts  of 
conifers  and  deciduous  trees,  and  we  shall  have  one  of  the  best  of  climates,  genial  and 
equable  ;  and  with  the  best  soil  in  the  Union,  with  a  geographical  position  midway 
between  the  two  oceans,  over  which  must  pass  a  large  part  of  the  commerce  of  the 
world,  if  we  are  not  laggards  in  the  world's  progress  we  may  reap  from  such  surround- 
ings a  rich  reward. 

The  committee  has  divided  these  thirty  species  of  useful  forest  trees  into  three 
classes,  according  to  their  supposed  value  for  the  demands  of  commerce  and  for 
domestic  use.  In  the  first  class  they  include  the  European  larch,  Austrian  pine  and 
Norway  spruce,  native  trees  of  Europe,  and  the  osage  orange,  native  of  the  south- 
western states.  In  the  second  and  third  classes  white  willow,  a  native  of  Europe;  blacik 
spruce  and  Norway  pine,  natives  of  the  more  northern  states.  Thus  making  up  the 
list  with  four  European,  three  of  other  states,  and  twenty-three  species  from  the 
forests  of  Illinois. 

Our  other  native  trees  of  minor  importance  will  find  a  place  in  the  arboretum. 
where  those  of  other  sections  of  this  continent  and  of  Europe  may  be  tested  side  b^-  side. 
It  is  probable  that  among  them  may  be  found  many  of  value. 

Fi/s/  C/trss.  European  larch,  osage  orange,  white  pine,  white  ash.  Austrian  pine, 
green  ash,  arborvitae.  blue  ash,  red  cedar,  Norway  spruce. 

Sf-cond  C/ass.  White  sugar  maple,  black  sugar  maple,  American  chestnut,  shell- 
bark  hickory,  cucumber.  Norway  pine,  silver  leaf  maple,  tulip,  white  willow,  black 
walnut. 

Third  Class.  Red  maple,  white  elm,  red  elm,  butternut,  catalpa.  hemlock 
basswood,  white  oak,  black  spruce,  bur  oak. 

The  white  pine,  Austrian  pine,  Norway  spruce  and  hemlock  to  be  planted  eight 
by  eight  feet :  all  others  four  by  four  feet.  The  former  requiring  six  hundred  an:: 
eighty  trees  to  the  acre,  and  the  latter  two  thousand,  seven  hundred  and  twenty.  The 
above  distances  to  be  varied  to  some  extent  by  way  of  experiment,  to  ascertain.  l\ 
actual  trial,  the  most  proper  distances  for  the  planting  of  the  several  species. 

In  accordance  with  this  report  an  appropriation  was  obtained  from 
the  state  legislature,  from  which  $i,ooo  was  set  apart,  March  i  ith,  iS6q, 
for  trees  and  seeds. 

Location  of  Plantation   and  Character  of  Soil. 

The  experimental  forest  tree  plantation  of  the  University  "w  as  b<f- 
gun*  in  the  spring  of  187 1;  since  then  additional  plantings  have  been 
made  from  time  to  time.  It  is  located  upon  the  east  end  of  Mr  hat  i-* 
known  as  the  experiment  farm,  and  at  present  comprises  about  thirteen 
acres  planted.  The  land  was  originally  prairie,  but  had  been  under 
cultivation  for  thirty  or  more  years,  mostly  in  c(^.  A  part,  however. 
had  been  too  wet  for  tillage,  and  was  used  fff  pasture  or  meadow. 
Through  this  portion,  before  the  trees  were  set,  an  open  ditch  wa-s  du^, 
which  rendered  the  ground  sufficiently  dry  for  planting.  The  soil  is  the 
black  loam  common  to  the  prairies  of  central  Illinois,  but  varies  a  good 
deal  as  to  richness  in  different  parts.  On  the  highest  portions  the  wash 
of  many  years  and  the  continual  cropping  without  fertilization  in  any 
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way  had  left  the  soil  so  poor  that  the  common  farm 
remunerative;  while  some  of  the  lower  parts  have  a  dei 
overlying  tenacious  clay.  In  no  case,  however,  has  ma 
—probably  none  had  ever  been  applied— to  any  portioi 
which  the  plantation  exists.  As  far  as  practicable,  ad\ 
of  this  diversity  of  soil  and  location  in  planting,  so  as  I 
ments  of  the  several  kinds  of  trees.  The  tract  is  om 
rods  long  from  north  to  south.  The  rows  of  trees  rui 
An  east  and  west  roadway  divides  the  plantation  into  ti 
Vakieties  of  Trees. 
The  kinds  of  trees  originally  selected  were  such  as 
special  value  or  importance,  but  owing  to  various  cam 
made  has  not  been  completely  filled,  while  a  few  othe 
added.  The  following  species  of  trees  have  been  plar 
are  those  of  Gray's  Manual. 

Basawood  ( Tilia  AowUaHO). 

Tree  of  beaven  or  a.ila.a\'ttai{Ailiinl/ius _:;liinJulusut). 

While,  silver,  or  soft  maple  (Acer  JaiycarpuKi). 

Sugar,  rock,  or  bard  maple  (Airr  saiiharinum\. 

Doji  elder  or  ash  leaved  maple  \,S'e^UHdf  aieroi-lts). 

Three  thorned  accacia  or  honey  locust  ( GMilit/iia  li  iin-in/Ai 

Hardy  catalpa  {Calalpa sfeeii-sa). 

Tender  catalpa  (Calnlpa  /■ij^imnipii/ti). 

Green  ash  {Fraxiaus  viriJi.i). 

American  or  white  elm  (U//»us  Amirit.in.,). 

Osage  orange  i,Mailara  iiHraa/un). 

Butteroul  or  white  walnut  {jfiigUiHS  ei/uita). 

Black  walnut  {yii;;/ans  nigrn). 

Shell-bark  or  shag-bark  hickory  ( Carya  alba). 

Big  shell-l«rk  or  king  nut  [Carya  suhala\. 

Bur  oak,  over  cup,  or  mossy  cup  {Qutrnii  nuui-oiarpa). 

Chestnut  (fni/.mcfl  vtsca). 

White  willow  {SaliJi  aii.r). 

While  pine  (  /•inns  siraius). 

Austrian  pine  {Finns  Auilriain), 

Scotch  pine  {Finns  sylv.-ilris). 

Norway  spruce  {AiUi  e:iielsa\. 

European  larch  i/jirix  F.iiri'p.ca). 

Red  cedar  {yuaipinis  rirghiiaii"). 

MkTI101>    ok     PLANTINtl. 

Most  of  the  trees  were  purchased  as  seedlings, 
old,  of  various  nurserymen,  and  were  placed  in  the  nui 
years.  The  larch  were  planted  directly  in  the  fore 
old,  and  the  first  chestnuts  at  two  years.  The  catalp 
walnut  and  bur  oak  were  grown  in  nursery  from  seed 
from  cuttings,  while  the  box  elder,  chestnut  second  pli 
hickories  were  planted  as  seed  directly  in  the  forest, 
were  also  planted  white  oak  and  pecans,  both  of 
former  mainly  from  the  depredations  of  rabbits  and 
eating  the  acorns,  the  latter  by  being  plowed  up  by  i 
These  have  not  been  replanted.  The  ailanthus,  hone 
were  transferred  from  the  nursery  when  about  six 
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Forest  Rbcord  por  iByr 


Name. 
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a« 
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149-74 

atnot 
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pie,  white 
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1,4b- 
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How.  white... 

7 
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Totals 

36.749 
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4. 79  a«4|  95 
2-53  "4I  "» 
39Si  *X4|     50: 


8  >lo6.59lt<2  831.. 


All  the  above  liees  looked  very  well  the  first  part  of  ihe  season,  buldur 
er  part  ihe  while  grub  ( (be  larvae  of  ihe  Ma;  beelle )  almost  destroyed  somt 
ieiies.  They  worked  mostly  on  the  European  larch  and  white  ash,  ii 
.ances  girdling  the  roots  entirely,  from  one  and  a  half  inches  below  the  s 
:ral  inches  down  ;  and  owing  to  the  season  being  so  dry.  the  trees  could  nol 
injury.  White  ash  two  feet  high  were  girdled  in  the  same  manner.  In  1 
he  Austrian  and  Scolch  pioes  we  attribute  losing  so  many  mostly  to  the  1 
he  season.     The  Scotch  pine  were  never  transplanted  before,  which  we  ihi 

cause  of  so  many  dying.     Chestnuts  were  injured  somewhat  by  the  gruli 


planted, 
or  height. 
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1       ...                                         ■■■' 1 
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1 
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(Acer  dasycarpum),  4  ft.  6  in. ;  the  catalpa  and  osage  orange,  each  4  ft  ,  and 
the  white  ash  and  European  larch  each  3  ft.  4  in.  The  two  first  do  not  furnish 
very  valuable  timber,  while  that  of  the  four  following  are  very  useful.  From  the 
most  reliable  information,  we  know  that  the  wood  of  both  the  osage  and  the  catalpa 
is  almost  proof  against  decay — the  dead  logs  in  their  native  places  lie  for  ages  upon 
the  damp  ground,  hard  and  sound,  while  generations  of  human  beings  come  and  go 
A  log  of  catalpa  certainly  known  to  have  lain  upon  the  earth  in  the  wet  woods  of 
Pulaski  county,  111.,  during  the  whole  century  of  our  republic,  was  sawed  into  boards, 
and  one  of  them,  perfectly  sound  and  receiving  a  high  polish,  helped  form  the  col- 
lection sent  by  this  University  to  the  Centennial;  apiece  cut  from  the  plantation 
nearly  four  inches  in  diameter,  also  went  with  the  collection.  This  was  from  seed  sown 
in  1869.  The  osage  orange  wood,  perhaps,  is  still  more  valuable,  and  the  woods  of  the 
ash  and  of  the  larch  are  highly  esteemed.  Upon  very  extended  inquiry  dnriog  the 
last  winter,  in  connection  with  the  Centennial  wood  collection,  it  was  found  that  the 
price  of  wood  as  fuel  had  not  increased  during  the  last  ten  years  in  our  stat^,  and 
that  in  more  than  half  of  Ihe  timbered  regions  the  growth  was  estimated  to  be  fully 
equal  to  the  destruction.  With  our  immense  supplies  of  coal,  it  is  doubtful  if  wood 
can,  for  many  years  to  come,  be  profitably  grown  for  fuel;  but  the  finer  and  better 
varieties  of  trees,  such  as  are  named  above,  may  yield  a  handsome  profit,  while  nat- 
ural forests  are  burned  to  clear  the  ground. 

TheConiferae,  as  indicated  by  the  figures,  are  growing  rapidly — the  white  pine  being 
first  for  the  last  year;  the  Scotch  and  Austrian,  for  the  year  before.  The  growth  of 
these  trees  should  not  be  compared  with  that  of  the  deciduous  ones,  because 
of  the  natural  slowness  of  their  growth  when  young.  In  after  years  they  will  over- 
take their  present  rivals.  The  proportionately  great  expense  of  the  larch,  walnut,  and 
butternut  for  1876  is  due  to  extra  work,  pruning  and  transplanting. 

Forest  Record  for  1886. 
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In  explanation  of  the  above  table  it  may  be  said  that  the  distance  apart  is  the 
original  spacing  of  the  trees.  Most  kinds  have  been  thinned.  The  dimensions  of  the 
trees  are  those  taken  in  October,  1886.  The  present  condition  of  healthfnlness  and 
thriftiness  is  indicated  in  the  column  by  crosses.  Here  one  cross  stands  for  poor  order, 
two,  fair  only,  and  three,  in  excellent  condition  and  promising  in  appearance.  In  the 
case  of  the  larch,  a  double  indication  is  required  on  account  of  the  difference  in  the 


»■! 


■5 


itallou  OD  ibe  low  and  high  ground.  In  tbe  columns  of  cost,  ihe  fxacl  items  are 
down  when  known,  otherwise  approximate  estimates  ate  made.  When  ihe  young 
iivcre  purchased,  as  was  the  case  wiih  all  ihose  planted  in  1871  and  1872.  except 
tender  calalpa  and  butternut,  the  exact  figure  is  recorded,  but  when  the  seedlings 
■giown  on  Ihe  University  grounds  the  account  of  cost  was  kept  with  the  whole  forest- 
nursery  —  not  with  the  separate  tows  or  blocks  of  different  species.  So  in  the  cost 
iltivaiion.  the  amounts  named  were  often  obtained  by  dividing  the  full  amount 
rdiog  (0  the  areas  occupied  by  the  kinds.  In  the  column  of  receipts  the  amounts 
appiosimate  sums.  When  trees  or  trimmings  were  used  for  the  University  a 
lite  credit  was  not  usually  made,  and  was  not  carried  to  (he  special  kind  of  tree. 

items  of  cost  of  the  trees  and  the  receipts  so  far  are  not  regarded  as  of  any 
irtance  in  the  experiment,  because  they  cannot  be  made  use  of  in  arranging  for 
ler  plantation,  on  account  of  the  great  variation  of  prices  and  circumstances.  As 
dy  said,  the  small  receipts  i/ert  almost  wholly  for  trees  to  transplant      Another 

cr  place  there  might  not  be  such  a  demand.  Certainly  no  sne  should 
I  upon  such  sales  as  one  of  the  legitimate  and  regular  items  of  income  from 
St  plantation.  Only  in  so  much  as  the  latter  partakes  of  the  nature  of  a  nurerys 
be  sale  of  living  trees  be  considered  appropriate  to  it. 

■Vhcn  not  done  directly  by  the  University,  the  trees  were  cut  away  in  thinning 
len  who  took  the  poles  for  Ihe  work.     In  Ibis  way.   while  no  credit  is  given 
le  trees,   the  removal  of  those  in  alternate  rows,   as  described,   has  not  cost 
ing  urhich  should  be  charged  against  (he  planlatioD. 
n  most  instances  these  trees  removed  were  used  for  firewood  :  sometimes,  for 
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ArLANTiiL's  (Aitanthus  glandulosus).  These  trees  were  grown 
seed  in  nursery,  and  when  two  years  old  transferred  to  the  forest, 
Si.  They  made  a  very  rapid  growth  from  the  beginning,  probably 
ssing  all  other  kinds  in  this  respect.  In  four  years'  time  a  height 
tout  sixteen  feet  was  attained,  with  proportional  diameter  of  stem, 
luring  the  winter  of  18S4-5  they  were  killed  to  the  ground.  One 
specimen  on  the  University  lawn,  which  had  stood  unscathed  the 
;  of  fourteen  winters,  also  perished.  The  following  summer  pro- 
is  shoots  were  sent  up  from  the  old  stocks,  some  of  them  stretching 
ring  the  single  season  to  eight  or  ten  feet  in  height.  The  new  growth 
een  suffered  to  care  for  itself,  and  the  block  therefore  looks  rough 
neven.  The  trees  are  very  irregular  in  size.  Many  of  those  that 
not  killed  entirely  to  the  ground  are  now  35  to  40  ft.  in 
t  and  one  foot  in  diameter  of  trunk  one  foot  from  the  ground. 
Its  have  come  up  thickly  from  the  roots  so  that  there  are  trees  of 
zes  from  2  or  3  ft.  up  to  40  ft.  in  height.  They  have 
arly  taken  complete  possession  of  the  ground  where  they  were 
!d  that  no  other  woody  plant  except  the  black  raspberry  has  been 
a  g;et  a  start  among  them.  This  habit  of  root  sprouting  is  one  of 
latest  drawbacks  as  an  ornamental  tree.  In  the  forest  plantation 
;  the  ground  has  not  been  fully  occupied  by  other  trees  the  ailan- 
has  spread  in  this  way  as  much  as  50  ft.  The  more  the 
ts  are  cut  off  the  thicker  they  come  up  again,  but  on  land  that  is 
occupied  by  other  trees  they  seldom  sprout. 

iside  from  the  liability  to  destruction  by  frost  during  specially 
;  winters,  it  is  questionable  whether  this  species  has  any  value  for 
r.      It  certainly  does  grow  wonderfully  fast,  at  least  when  young, 
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and  that,  too,  on  poor  soil  ;  but  the  wood  has  little  value.  It  is  coarse 
grained  with  a  rather  pleasing  color,  does  not  take  much  polish,  but 
when  well  prepared  it  might  make  an  agreeable  variety  for  use  in  some 
kinds  of  furniture. 

Apple  trees  {^Pyrus  malus).     In  1876-77  there  was  an  overstock 
in    the    nursery    of    Perry    russet  and  Stark    apple  trees,  root-grafted 
in  1872.     These  trees  were  in  excellent  condition,  but  as  no  market  was 
found  for  them  it  was  decided  to  try  some  as  timber  trees.     One-fourth 
of  an  acre  was  planted  in  the  spring  of  1876  with  trees  four  years  old, 
and  a  similar  area,  or  a  little  more,  the  following  season.     All  had  been 
"cut"    with    a    tree   digger   in    the   fall    of     1875,    but    not    moved 
from    their   place   until    transferred    to    the    forest.      The    first   were 
planted   4   ft.   by   8   ft.   apart,  and   occupy  a  block  on  the    west  side 
of   the   plantation,    where    they    are    exposed    to    the   sweep   of  the 
prevailing   winds    of    which    they    clearly   show     the    effects.      The 
outer  rows  are  bent  over  to  the    eastward    very    conspicuously,  and 
the  average  height  is  less  than  would  otherwise  have  been  the  case.     In 
this  block  the  average  measurements  in   1886  were:  height,  17  ft.  9  in., 
circumference  of  trunk,  104-5  ^"'    ^"  ^^"^^  second  block,  planted  4  by  4  ft. 
apart,  well  sheltered  on  all  sides,  the  height  was  22  ft.,  and  the  trunk  same 
size  as  above.     Four  or  five  years  after  planting  the  whole  ground 
became  shaded  by  these  trees,  after  which  no  undergrowth  of  any  kind, 
except  mosses  and  other  low  plants,  existed.     The  trees  have  grown 
much  more  erect  than  they  commonly  do  in  the  orchards,  but  the  main 
stem  soon  becomes  divided  into  many  branches,  even  when  closely 
crowded.     Little  can  be  said  in  favor   of  the  tree    for   timber.     The 
wood,  if  of  good  size  and  straight  grained,  is  very  valuable  for  purposes 
where  fineness  and  closeness  of  grain,  together  with  hardness  and  sus- 
ceptibility of  polish,  are  requisites. 

The  block  of  Stark,  surrounded  on  three  sides  by  larger  growing 
trees,  is  32  feet  in  height  and  ten  of  them  4  to  5  inches  in  diameter. 
Many  of  them  are  dead  or  dying,  though  apparently  not  from  blight. 
The  trees  in  the  two  rows  next  the  white  pines  are  nearly  all  dead,  and 
the  influence  of  the  pines  is  seen  on  the  third  and  fourth  rows  to  some 
extent.  The  block  of  Perry  russets,  fully  exposed  on  the  west,  seems 
to  have  given  a  strong  argument  against  protection.  There  are  only 
four  rows  of  these  trees,  eight  feet  apart.  East  of  the  apple  are  two  rows 
of  basswood  that  were  set  five  years  later  and  next  east  of  the  bass- 
wood  are  black  walnuts.  The  apple  trees  in  the  west  row  are  all  alive  and 
nearly  all  in  good  health.  The  second  row  from  the  west  is  nearly  all 
alive.  More  than  two-thirds  of  the  trees  in  the  third  have  died,  while 
in  the  east  row  there  are  only  six  trees  left  alive.  These  trees  did  not 
all  die  at  once  but  have  been  going  year  after  year  for  the  past  eight 
years. 

Greex  Ash,  {Fraxinus  viridis).     As  has  been  stated  the  greater 
ortion  of  the   ash    planted  was  supposed   to  be  white  ash  {^Fraxtnus 
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gooseberry,  currant,  cat    briar,  and  a  few  others.      These  introduced 
woody  ptants  now  considerably  outnumber  the  ash  trees. 

They  evidently  have  been  brought  in  by  birds,  for  it  will  be  noticed 
that  the  kinds  named  bear  berries  or  other  fruits  commonly  eaten  by 
birds,  or  are  furnished  with  appendages  by  which  the  seeds  or  pods  ad- 
bere  to  feathers,  etc.  Great  numbers  of  birds  do  resort  to  the  planta- 
tion for  roosting  and  shelter.  The  nearest  natural  wood  is  about  three 
miles  distant. 

It  is  difficult  to  state  the  average  size  of  these  trees,  on  account  of 
the  extreme  variation.  In  i8S6  the  better  specimens  were  5  to  7  in.  in 
.  diameter  and  40  ft.  in  height,  a  few  running  over  that.  At  present  the 
range  of  diameters  is  from  1  in.  up  to  11  in.,  but  the  small  ones  can  of 
course  never  make  anything  of  value.  The  average  diameter  is  near  6 
in.  while  the  better  specimens  such  as  were  given  seven  years  ago  are 
from  8  to  9  in.  in  diameter,  and  45  to  48  ft.  high.  The  trunks  are  tall, 
slender,  nearly  free  from  living  branches  for  half  or  more  of  their 
height  and  in  the  main  are  straight.  What  are  not  straight  now  would 
become  so  before  reaching  a  size  suitable  for  making  into  lumber.  The 
growth  of  the  tree  is  always  greatest  on  the  inside  of  a  crooked 
place,  and  unless  the  crook  has  been  too  great,  the  tree  shows 
nothing  of  it  by  the  time  it  is  full  grown.  Among  the  specimens 
from  I  to  3  in.  in  diameter,  at  least  half  are  dead  entirely,  or  dead 
at  the  top.  As  the  trees  stand  at  present  each  one  has  a  space  of  about 
seven  feet  square,  though  the  distribution  is  very  irregular. 

The  actual  sizes  of  the  trees  on  the  large  plat  are  as  follows :  63  are  i 
in.  in  diameter;  653,  2  in.;  657,  3  in.;  516,  4  in.;  392,  5  in.;  257,  6  in.: 
131,  7  in.;  57,  8  in. ;  9,  9  in,;  i,  10  in.;  i,  1 1  in. 

On  the  small  plat  the  trees  are  of  the  following  sizes:     3  are  i  in. 
in  diameter;  1:9,  2  in.;  1 12,  3  in.;  77,  4  in.;   31,  5  in,;  24,  6  in.;  5,  7  in.; 
f,  8  in.;  1,9  in. 

At  the  end  of  the  first  year  after  planting,  the  three-year-old  trees 
cost  at  the  rate  of  $160  per  acre,  while  the  plantation  of  two-year-old 
seedlings  cost  $85 — the  difference  coming  from  the  greater  original  cosi 
of  the  three-year-old-vseedlings  and  the  greater  labor  in  handling  them. 
It  requires  at  least  twice  the  labor  properly  to  plant  a  three-year-old 
tree  of  this  kind  than  it  does  one  a  year  younger.  At  the  present  time 
no  difference  can  be  discerned  in  the  size  of  the  trees. 

Black  walnut  {yuglans  nigra).  The  nuts  were  planted  in  the 
spring  of  1869,  in  nursery.  There  is,  by  some  inadvertence,  a  brepk  in 
the  records  concerning  the  transplanting  of  these  trees,  and  the  facts 
connected  therewith,  have  not  been  remembered.  They  were  not  trans- 
ferred until  after  1872,  but  in  the  autumn  of  1875  they  were  over  9  ft. 
in  height,  and  had  been  growing  vigorously  in  their  permanent 
place.  When  transplanted — probably  in  the  spring  of  1873 — quite  a 
number  died,  as  might  be  expected  of  this  variety  at  four  years  of  age. 
They  were  put  into  rows  4  ft.  apart,  2  ft.  in  the  row,  but  the  following 
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tree  was  removed,  usually  for  transplanting.  Alternate  rows  were  dug 
for  planting  a  part  at  a  tinie  as  the  trees  were  wanted  from  1881  to 
1S84.  During  this  time  the  remaining  rows  were  also  thinned  to  about 
four  feet  between  trees.  The  area  is  about  one-fourth  of  an  acre  in  a 
long  strip  adjoining  the  wet  portion  planted  with  larch.  A  part  of  the 
ground  is  very  wet  in  the  first  part  of  the  season ;  one  end  is  moderately 
well  drained.  The  trees  have  done  excellently  well  throughout,  and 
the  block  has  cost  less  in  proportion  to  size  or  number  of  trees  than  any 
other.  The  first  year  cultivation  was  thoroughly  kept  up  during  the 
season,  and  the  second  year  double  shovel  plows  were  run  in  the  rows 
three  or  four  times.  After  this  the  shade  was  sufficient  to  keep  down 
the  weeds,  and  from  that  time  to  the  present  the  ground  has  been  per- 
fectly free  from  any  kind  of  undergrowth. 

The  trees  are  tall  and  slender,  with  clean  trunks  high  above  one's 
head,  and  they  are  remarkably  uniform  in  size  for  such  close  growth. 
While  the  trees  appear  straight  to  the  casual  observer  it  is  almost  im- 
possible to  find  one  that  is  not  crooked.  The  crooks  are  not  short  but 
take  the  form  of  long  curves.  The  size  (ten  years  from  seed)  of  the 
larger  specimens,  was  30  to  31  ft.  in  height  and  i6l4  in.  in  circumfer- 
ence. The  larger  specimens  are  now  40  to  45  ft.  in  height  and  6  to  8 
in.  in  diameter  at  one  foot  from  the  ground.  This  plantation  is  in  ap- 
pearance very  excellent,  and,  were  the  wood  worth  anything,  most  valu- 
able results  might  be  anticipated.  The  record  is  worth  consulting  in 
regard  to  groves  and  belts  for  shelter.  The  tree  seems  to  accommodate 
itself  easily  to  its  place.  There  is  a  space  of  about  a  rod  wide  between 
these  trees  and  the  plat  of  larch,  and  the  outside  rows  (and  especially 
the  outside  one)  produce  much  the  larger  trees,  and  the  trees  lean  very 
decidedly  toward  the  open  space.  As  the  trees  are  now  standing  they 
have  a  space  of  less  than  5  ft.  square  each. 

The* sizes  of  the  trees  on  the  plat  are  as  follows:  Forty-nine  are 
1  in.  in  diameter;  93,  2  in.;  85,  3  in.;  105,  4  in.;  72,  5  in.;  50,  6 in.;  20, 
7  in.;  13,  8  in.;  2,  9  in. 

Butternut  (  Juglans  cinerea).  The  nuts  were  planted  in  nursery 
rows  early  in  the  spring  of  1S69,  and  when  the  seedlings  were  trans- 
planted two  years  afterward  they  were  15  to  20  in.  high.  Ninety-nine 
per  cent  survived  and  made  an  average  growth  the  first  season  of  6  in. 
At  the  end  of  the  second  year  (four  years  from  seed)  the  average  height 
was  2  ft.  In  the  autumn  of  1876  the  trees  were  10  ft.  6  in.  in  height. 
In  1 886  the  better  trees  were  30  ft.  in  height,  with  a  circumference  of 
trunk  of  175^  in.  At  present  (1893)  the  better  trees  are  from  6  to  8  in. 
in  diameter  and  from  38  to  42  ft.  high.  Most  of  them  carry  a  straight 
trunk  as  much  as  three-fourths  of  their  height.  These  trees  for  the 
first  five  years  received  good  cultivation  and  were  twice  trimmed,  taking 
off  the  lower  branches,  which  were  very  heavy  and  spreading.  No 
pruning  has  been  done  among  them  since.  The  lower  branches  have 
been  gradually  smothered  out  and  have  rotted  and  dropped  off  until  now 
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from  the  eastern  or  tender  kind.  This  was  the  case  with  Mr.  Flagg 
and  also  with  the  University.  The  catalpas  planted  in  the  early  years 
were  also  of  the  tender  kind. 

This  seed  was  planted  in  the  spring  of  1869  and  the  seedlings  were 
transplanted  2  by  ^  ft.  apart  in  1871.  Having  a  crooked  and  much 
branched  top,  this  was  cut  off  near  the  ground  in  the  spring  of 
1872,  and  a  single  shoot  allowed  to  grow  from  each.  This  latter  often 
attained  6  ft.  or  more  in  height  the  first  season  —  a  straight,  clean, 
unbranched  stem.  In  five  years  the  average  height  was  16  ft.  and  the 
average  diameter  of  the  stem  2}^  in.  The  height  of  the  better  specimens 
in  1886  was  28  ft.  3  in.,  and  the  circumference  of  trunk  20  to  21  in. 
The  better  specimens  at  the  present  time  are  7  to  9  in.  in  diameter  and  35 
to  38  ft.  in  height.  Very  few  of  them  have  straight  trunks  as  much  as 
ten  feet  in  length,  and  most  of  them  are  so  crooked  that  it  is  hard  to  get 
good  7  ft.  posts  without  considerable  waste.  Taking  crooked  and  straight, 
together  with  what  might  be  split,  the  trees  would  make  an  average  of 
about  four  posts  each.  But  few  of  the  trees  are  perfectly  sound.  By 
actual  count  132  of  the  263  trees  give  evidence  of  being  unsound,  and 
there  are  no  doubt  other  unsound  ones  that  do  not  yet  show  decay  exter- 
nally. None  of  the  trees  have  escaped  injury  by  frost.  Usually  the 
wood  of  certain  annual  growths  of  the  trunk  is  dead  and  decaying 
while  many  of  the  limbs,  not  unfrequently  the  terminal  portion  of  the 
"  leader,"  have  been  killed,  making  the  subsequent  growth  irregular  and 
crooked.  When  the  trees  were  2%  in.  in  diameter  every  other 
one  was  removed  and  used  as  grape  stakes.  They  were  cut  in  the 
spring  and  immediately  driven  into  the  ground  by  the  side  of  a  vine. 
Notwithstanding  the  known  durability  of  this  wood  in  the  earth,  these 
stakes  rotted  so  badly  that  many  had  to  be  replaced  after  the  first  year, 
while  none  lasted  longer  than  three  to  four  years.  But  it  must  be 
remembered  that  the  wood  was  in  part  already  injured  by  winter  killing 
and  that  the  stakes  were  used  while  green.  The  sap  wood  soon 
decays  in  the  earth  under  any  circumstances,  and  since  in  poles  of  this 
size  there  is  a  large  proportion  of  sap,  it  is  to  be  expected  that  such 
stakes  will  soon  become  more  or  less  reduced  by  rot.  But  they  last 
much  longer  if  seasoned  before  setting  in  the  ground  and  especially  if 
cut  in  late  spring  time  when  the  bark  peels  readily. 

Alternate  rows  were  removed  six  years  after  planting.  As  the 
trees  now  stand  each  one  occupies  an  average  of  a  little  more  than  6 
ft.  square.  The  tops  of  all  are  thrifty  and  continue  to  make  good 
growth.  Dunng  the  past  winter  one-fourth  of  the  plat  was  cut  down 
close  to  the  ground  and  the  trees  worked  up  into  posts.  It  is  the  inten- 
tion to  allow  the  trees  to  sprout  and  grow  again  from  the  stump.  The 
sprouts  so  growing  will  probably  make  straighter  trees  than  the  originals. 
The  numbers  and  diameters  of  the  trees  are  as  follows  :  4  are  2  in. 
in  diameter;  34,  4  in.;  71,  5  in.;  61,  6  in.;  50,  7  in.;  28,  8  in.;  9,  9  in.; 
6,  10  in. 
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remained  sound  in  wet  ground  forty  years,  and  old  stockades  have  been 
examined  after  double  this  length  of  time  and  the  wood  still  found  free 
from  decay  except  the  slow  wasting  away  of  the  surface  portions.  A 
log  lying  across  a  creek  forming  a  foot-bridge  was  known  by  one  man 
to  have  occupied  its  place  for  sixty  years,  and  his  information  was  that 
at  least  forty  years  before  his  time  the  log  was  used  for  the  same  pur- 
pose. This  log  was  in  1875  ^^^  ^^^^  boards  one  inch  thick,  the  widest 
of  which  were  18  in.  of  sound  wood.  The  outer  edges  were  more  or 
less  decayed  and  worm-eaten. 

The  wood  is  soft  and  coarse-grained,  is  easily  worked  and  keeps 
its  shape  well  even  when  cut  green.  For  posts,  piles  and  railroad  ties, 
and  for  some  manufacturing  purposes  it  takes  high  rank,  but  for  fuel  and 
many  special  uses  other  kinds  are  superior. 

The  sizes  of  the  trees  on  the  plat  are  as  follows:  11  are  2  in.  in 
diameter;  5,  3  in.;  11,  4  in.;  18,  5  in.;  32,  6  in.;  33,  7  in.;  17,  8  in.; 
8,  9  in. 

All  the  trees,  except  those  put  down  as  2  and  3  in.  in  diameter,  are 
vigorous  and  making  a  good  growth.' 

Red  cedar  (  yuniferus  Virginiana),  A  few  trees  of  this  species 
were  planted  when  about  three  feet  high  in  the  spring  of  187 1,  on 
rather  dry  but  rich  ground.  They  stand  in  two  rows  about  ten  feet 
north  of  blocks  of  other  trees.  They  have  had  except  for  the  first  year 
or  two  but  little  attention.  The  transplanting  succeeded  well;  nearly 
all  the  trees  lived.  They  have  made  a  very  moderate  but  steady  growth, 
not,  however,  appearing  very  luxuriant  or  vigorous.  The  stem  usuallj 
continues  through  the  head  with,  however,  in  numerous  cases,  compet- 
ing branches.  The  head  itself  is  bushy,  with  close  and  dense  foliage. 
There  is  nothing  of  special  promise  about  them  as  timber  trees  on  our 
soil,  notwithstanding  the  recognized  value  of  the  wood. 

There  are  now  standing  only  46  trees;  the  rest  have  been  cut  down 
or  dug  out  for  various  purposes.  They  vary  in  height  from  18  to  25 
ft.  and  are  from  5  to  7  in.  in  diameter  at  one  foot  from  the  ground,  and 
decrease  rapidly  in  size.  They  would  undoubtedly  be  better  for  closer 
planting  which  would  compel  them  to  run  up  more  slender  and  sooner 
to  lose  their  lower  side  branches. 

Chestnut  (Castanea  vesca).  This  has  been  a  failure.  In  1871 
1,360  two-year-old  seedlings  were  planted,  of  which  one-half  died  the 
first  season.  But  the  roots  were  badly  gnawed  by  the  white  grub 
which  existed  that  year  in  great  numbers  in  the  soil,  which  was  kept 
clear  from  other  vegetation  upon  which  the  worms  might  feed.  As  the 
trees  were  first  set  2  by  4  ft.  apart,  an  attempt  was  made  to  make 
the  distribution  uniform  by  transplanting,  but  the  growth  continued 
feeble,  and  all  the  trees  ultimately  died.  The  land  was  high  and  dry 
adjoining  that  upon  which  the  larch  has  so  abundantly  prospered.  A 
few  trees,  however,  which  were  set  in  nursery  survived,  and  after 
becoming  well  established  have  grown  rapidly  and  continue  healthy. 
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It  having  been  asserted  that  these  trees  succeeded  better  if  grown 
from  seed  without  transplanting,  the  experiment  was  tried  by  planting, 
in  the  area  first  occupied  by  them,  fresh  nuts  in  the  fall  of  1879.  '^^^se 
were  badly  destroyed  by  rats  and  other  vermin,  but  such  as  were  left 
grew  very  satisfactorily  the  following  year.  During  the  first  winter 
rabbits  cut  ojBf  many  of  the  young  stems,  and  some  died.  Growth  con- 
tinued poor,  and  the  number  of  trees  gradually  became  less.  Those  re- 
maining were  transplanted  into  one  row,  and  now  this  remnant  of  the 
lot  are  bushy,  poor  looking,  shrubby  specimens  of  little  promise.  On 
the  other  hand  some  trees  three  or  four  year  old,  received  from  Mr.  C.  N. 
Dennis,  of  Hamilton,  111.,  in  i860,  and  planted  in  the  arboretum,  have 
done  remarkably  well.  They  are  exceedingly  thrifty,  finely  propor- 
tionedy  and  gaining  as  fast  as  the  neighboring  ash  and  elms.  No  ex- 
planation is  attempted  of  the  difference.  The  soil  in  the  latter  place 
is  richer.  The  cultivation  was  altogether  better  with  those  first  de- 
scribed. 

American  elm  {^Ulmus  Americana),  Only  one-eighth  of  an 
acre  is  planted  with  this  common  white,  or  American  elm.  There  are 
four  species  of  elms  native  to  Illinois.  The  largest  and  most  abundant 
is  the  subject  of  this  report.  The  next  largest,  and  also  next  in  usual 
numbers,  is  the  red,  or  slippery  elm,  well  known  for  its  thick  and  muci- 
laginous inner  bark.  The  hickory  elm,  found  in  special  localities  only, 
is  a  medium  or  small  sized  tree,  known,  as  the  common  name  suggests, 
for  its  tou^h  wood  and  the  peculiar  wing-like  expansion  of  bark  along 
the  branchlets.  The  fourth  species  is  found  in  the  southern  part  of  the 
state  only,  and  from  the  growth  of  bark  on  the  branchlets,  surpassing 
the  latter  in  prominence,  is  called  the  winged  elm.  It  is  scarcely  more 
than  a  tall  shrub. 

Among  these  it  ought  not  to  be  difficult  to  identify  the  species 
with^which  we  arc  now  concerned.  Yet  such  are  its  variations;  so  dif- 
ferent the  appearance  of  trunk,  branches,  and  foliage ;  so  diverse  the 
characteristics  of  wood;  and  withal  so  many  the  woodman's  names,  that 
many  hesitate  to  put  all  forms  and  kinds  together  as  one  species.  Of 
the  specific  unity,  however,  there  can  be  no  question.  Many  of  the  ob- 
served differences  are  due  to  the  surrounding  conditions,  as  of  very  wet 
and  of  dry  soil,  of  the  chemical  or  physical  characteristics  of  the  latter, 
of  the  sweep  of  winds,  etc.  But  there  is  also  great  natural  variation  in 
the  individual  trees  when  grown  under  conditions  as  nearly  identical  as 
it  is  possible  to  get  them  in  a  group  or  along  an  avenue.  It  is  entirely 
probable  that  seed  from  individual  trees  of  such  species  reproduces  the 
characteristics  of  the  parent.  Plants  that  have  not  been  changed  under 
cultivation  come  more  nearly  true  from  seed  than  those  that  have  been 
changed.  There  are  comparatively  few  elm  trees  that  are  perfect  in 
shape. 

The  seedlings  were  two  years  old  when,  in  1871,  they  were  placed 
2  by  4  feet   apart   in    the   plantation.     All    lived   and    grew   rapidly. 
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As  they  became  large  enough  for  the  purpose,  the  most  of  those  to  be 
removed  for  thinning  were  dug  for  transplanting.  The  better  trees 
measured  in  1886  a  little  over  28  ft.  in  height  and  15  in.  in  circumference 
of  trunk.  These  at  present  are  45  to  48  ft.  in  height  and  have 
a  diameter  of  trunk  at  one  foot  from  the  ground  of  7  to  9  in.  Of 
those  put  down  in  the  table  below  as  i  to  3  in.  in  diameter,  most  have  a 
stunted  appearance  and  some  of  them  are  nearly  dead.  The  better  ones 
have  nearly  straight  trunks,  free  from  limbs  20  to  25  ft.  in  height.  The 
shade  is  dense  enough  to  keep  down  most  of  the  undergrowth  except 
what  grows  naturally  in  the  shade.  As  the  trees  now  stand  they  have 
a  space  of  less  than  8  ft.  square. 

The  sizes  of  the  trees  in  the  plat  are  as  follows;  2  are  i  in.  in  diame- 
ter; 22,  2  in.;  13,  3  in.;  8,  4  in.;  15,  5  in.;  14,  6 in.;  11,  7  in.;  4,  8  in.; 
6,  9  in.;  3,  10  in.;  2,  1 1  in.  This  is  far  less  than  the  same  trees  measure 
planted  along  streets  50  ft.  distant  from  each  other.  Even  some  of  those 
transplanted  from  these  very  rows  are  now  twice  the  average  size  of  their 
thickly  set  companions.  This  seems  to  show  that  the  elm  does  not  bear 
crowding  well,  at  least  by  its  own  kindred.  As  a  timber  tree  little  can  be 
said  in  its  favor,  however  much  we  may  admire  it  for  ornamental  pur- 
poses. There  are  special  uses  for  its  fine-grained,  interlocked,  fibrous 
wood^  but  the  demand  is  limited  and  uncertain. 

H  icKORiEs  (  Carya  alba  and  C.  sulcata^  Nuts  were  collected  of  these 
two  kinds,  known  as  the  small-fruited  and  the  large-fruited  shell-barks,  in 
the  autumn  of  1879,  ^^^  at  once  planted  in  the  forest-tree  rows.  Some 
of  the  nuts  were  destroyed  by  vermin,  but  the  most  of  them  germinated 
and  grew  the  following  spring,  making,  however,  small  progress  during 
the  summer.  During  the  first  winter,  and  to  some  extent,  afterward, 
many  of  the  young  trees  were  cut  off  by  rabbits.  These,  however, 
usually  sprouted  out  again  from  the  stump. 

The  hickory  is  naturally  of  slow  growth  when  young,  and  the 
trees  are  on  land  that  is  comparatively  poor,  high,  and  dry.  In  the 
spring  of  1883,  the  rows  as  planted  were  thinned  out  and  the  trees 
taken  up  were  planted  in  rows  8  ft.  apart  and  4  ft.  apart  in  the  row. 
Considerable  care  was  taken  with  the  young  trees  both  in  digging  and 
setting.  The  tap  root  was  taken  up  from  16  to  20  in.  long  and  but 
little  loss  occurred  from  moving.  The  transplanted  trees  as  well  as  the 
others  were  cultivated  for  two  years;  since  then  they  have  received  no 
attention  except  to  prune  off  the  lower  branches  in  1890.  In  1886,  the 
trees  that  had  not  been  removed  were  from  4  to  8  ft.  high,  twice 
as  tall  as  those  that  were  res^t.  At  present  the  trees  not  transplanted 
stand  4  ft.  apart  each  way  and  are  all  making  a  good  vigorous 
growth;  the  better  ones  are  15  to  18  ft.  high  and  from  2  to  3  in.  in 
diameter. 

The  better  ones  of  the  transplanted  trees  are  10  to  12  ft.  high  and 
comparatively  few  of  them  exceed  2  in.  in  diameter. 

The  sizes  of  the  trees  in  the  plat   are   as  follows:     Hickories  not 
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transplanted,  46  under   i   in.;  252,  i  in.;  63,  2   in.;  5,  3  in.;  hickories 
transplanted,  109  under  i  in.;  364,  i  in.;  37,  2  in. 

The  land,  as  before  stated,  is  high  and  dry  and  the  soil  is  poor. 
This  is  one  reason  for  the  slow  growth,  but  the  ailanthus  and  hardy 
catalpa,  oh  the  same  soil,  have  shown  remarkable  vigor.  As  between 
the  two  hickories,  the  large-fruited  one  has  surpassed  the  other,  though 
it  is  more  often  found  on  lower  land. 

Honey  locust  ( Gleditschia  triacanthos).  Two-year-old  seed- 
lings were  planted,  4  by  8  ft.  apart,  in  the  spring  of  1882.  At  the  time 
of  planting  the  trees  were  4  to  5  ft.  in  height,  and  were  not  cut  back  in 
any  way.  In  1886  the  better  trees  were  18  ft.  high  and  6%  in.  in 
circumference.  At  present  they  are  28  to  32  ft.  high  and  4  to  5  in. 
in  diameter.  All  of  them  look  very  crooked  and  if  they  did  not 
straighten  up  as  they  grew  older  they  would  be  a  worthless  lot ;  but 
the  trunks  and  larger  branches  seem  actually  to  bend  in  their  effort  to 
straighten,  so  that  a  branch  this  year  does  not  occupy  the  same  position 
absolutely  that  it  did  last. 

This  tree  attains  lofty  dimensions  in  native  woodlands,  but  is  not 
highly  esteemed.  The  wood  is  coarse-grained,  not  tough,  but  exceed- 
ingly hard.  It  is  said,  that  it  shrinks  less  in  drying  than  any  other 
native  wood.  It  is  not  very  durable  when  subject  to  moisture.  There 
may  be  special  uses  for  which  the  hard  and  conspicuously  grained  wood 
would  be  highly  prized.  It  is  susceptible  of  a  fine  polish,  and  prob- 
ably could  be  advantageously  used  in  furniture  making  and  in  joinery. 
The  sizes  of  the  trees  on  the  plat  are  as  follows:  71  are  i  in.  in 
diameter;  164,  2  in.;  95,  3  in.;  31,  4  in.;  1 1,  5  in.;  4,  6  in. 

European  larch  {^Larix  Euro  feed).  One  and  one-fourth  acres 
were  planted;  rows  four,  and  trees  in  rows  two  feet  apart.  The  land 
varies  much  in  fertility  and  in  subterranean  drainage.  One-half  of  the 
area  is  relatively  high,  and  in  the  soil  no  water  stands  within  several 
feet  of  the  surface  at  any  time  of  the  year,  at  least  not  for  many  days  at  a 
time.  This  soil  is  too  poor  to  grow  a  fair  crop  of  corn,  but  would 
answer  satisfactorily  for  oats.  The  subsoil  is  yellow  clay,  with  enough 
admixture  of  sand  to  make  drainage  fairly  good.  The  northern  end  of 
the  area  reaches  down  into  lower  land,  where  water  would  run  from 
a  tile  drain  during  a  large  part  of  the  spring  and  early  summer,  though 
it  does  not  stand  upon  the  surface.  Sometimes  in  the  spring  the  wettest 
portion  is  so  soft  that  a  horse's  feet  would  sink  three  or  four  inches  in 
the  black  and  rather  mucky  soil.  The  seedlings  were  one  year  old 
when  planted  in  the  spring  of  1871.  During  the  first  year  three-fourths 
of  these  died,  more  dying  upon  the  high  than  upon  the  low  ground.  All 
started  well,  but  the  roots  were  badly  damaged  by  the  white  grub- 
worm,  and  the  season  proved  to  be  very  dry;  during  August  the 
dead  or  dying  numbered  more  than  the  thrifty  trees.  Cultivation  was 
diligently  kept  up  during  the  summer. 

The  n^xX  spring  4,000  more  seedlings  were  purchased  and  planted 
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r        in  the  rows,  leaving  no  spaces  of  more  than  four  feet.     In  this  way  the 
distribution  of  the  trees  was  not  quite  even  over  the  ground,  but  was 
I         sufficiently  so  to  accomplish  the  object  of  thick  planting.     Again  the 
I        grub- worm  did  some  damage  to  the  roots,  but  far  less  than  during  the 
I        preceding  season;  none  was  noticed  afterwards.     Nearly  all  the  trees 
^        lived  and   made  a  fair  growth.     Cultivation  was  kept  up  during  the 
i        summers  of  1872,  1873,  and  1874;  but  in   1875  the  land  was  so  wet 
during  the  spring  and  early  summer  that  it  was  deemed  best  not  to  run 
the  plows.     The  weeds  grew  abundantly  and  made  a  bad  appearance, 
but  they  did  not  seem  to  injure  materially  the  growth  of  the  trees.     At 
the  end  of  this  season,  however,  it  was  observed  that  the  trees  occupy- 
ing the  wettest  portions  of  the  ground  looked  unhealthy  and  many  were 
found  entirely  dead  the  following  spring  (1876).     Up  to  this  time  they 
had  apparently  done  nearly  as  well  on  the  low  as  upon  the  higher  land. 
Finding  that  the  trees,  now  five  years  planted,  needed  thinning  where 
two  feet  apart,  a  considerable  number  were  dug  and  planted  in  the 
vacant  spaces.     Most  of  these  transplanted  trees  lived  and  grew  without 
serious  check,  but  from  this  time  on  those  on  the  low  ground  proved 
more  or  less  unhealthy.    The  trees  which  lived  had  less  than  the  normal 
amount  of  foliage,  which  was  usually  yellowish  in  tint;  the  branches  were 
slender  and  wiry,  and  fruit-cones  were  abundantly  developed.     More  or 
less  of  the  trees  have  died  every  year  until  at  present,  1893,  there  are  not 
quite  one-fourth  as  many  trees  on  a  given  area  as  on  the  higher  ground. 
The  roots  on  the  low  ground  run  near  the  surface,  with  apparently  no 
tap  roots.     During  the  spring  just  past  at  least  ten  trees,  better  than  the 
average  in  appearance,  have  been  blown  down  on  the  low  ground,  but 
among  the  taller  trees  on  the  higher  ground  none  have  been  disturbed 
by  the  winds.     While  there  are  a  considerable  number  of  trees  on  this 
lower  ground  still  living,  the'  plantation  is  anything  but  attractive  or 
hopeful  in  appearance.     On  the  higher  ground,  however,  scarcely  a  tree, 
except  such  as  have  been  out-topped,  has  died  or  shown   any  indication 
of  unhealthf  ulness. 

In  1876  the  trees  in  two  of  the  central  rows  were  trimmed  by  cut- 
ting off  the  lower  branches  so  as  to  leave  a  clean  trunk  2^  to  3  ft. 
high.  The  rest  of  the  trees  were  left  untrimmed,  with  their 
branches  issuing  from  very  near  the  ground  and  spreading  so  as  to 
interlace  w^ith  each  other.  The  average  height  of  the  trees  was  at  this 
time  10  ft.  These  trimmed  rows  cannot  now  be  picked  out,  except 
upon  the  closest  looking  for  the  few  remaining  dead  branches  on  those 
not  trimmed,  and  an  occasional  appearance  of  the  old  wounds.  But 
during  three  succeeding  years  the  growth  in  height  of  the  trimmed 
trees  was  evidently  less,  and  no  doubt  careful  measurements  would  have 
shown  a  similar  result  for  the  circumference  of  the  trunks.  Unfortu- 
nately such  measurements  were  not  made.  Now  the  variation  in  growth 
in  other  ways  obscures  the  results,  if  there  are  any. 
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Except  in  the  outer  rows  there  are  no  living  branches  under  20  to 
30  ft.  in  height.  The  dead  branches  do  not  rot  and  drop  off  readily, 
being  kept  from  rotting  by  the  large  amounts  of  resin  in  them,  but  they 
are  easily  broken  off.  During  the  winter  just  past  the  whole  plat  has ' 
been  trimmed  to  a  height  of  10  ft.,  only  stopping  at  that  because  the 
man  could  not  reach  higher  with  the  tool  he  was  using. 

In  the  winter  of  1883-84  a  heavy  sleet  storm  broke  the  leaders  out 
of  a  few  of  the  trees.  While  those  broken  off  have  made  new  leaders, 
they  have  also  started  to  decay  where  broken. 

During  the  winter  of  1S77  ^"^  ^^7^9  alternate  rows  were  removed 
by  cutting  the  trees  near  the  ground.  Since  the  spring  of  1889  over 
100  of  these  trees,  those  below  the  average  size,  have  been  cut  down 
and  made  into  fence  posts  or  grape  stakes.  The  trial  has  not  continued 
long  enough  to  decide,  but  the  indications  are  that  the  larch  will  not 
prove  s]>ecially  valuable  for  such  uses. 

Since  1880  the  ground  has  been  entirely  free  from  weeds,  owing 
to  the  dense  shade  of  the  inwoven  branches  and  the  thick  carpet  of 
fallen  leaves.  This  plantation  on  the  high  ground  is  a  beautiful  and 
encouraging  sight.  The  trees  are  quite  regular  in  size,  symmetrical  in 
growth,  tall  and  straight,  with  the  lower  limbs  wasted  away  so  that  one 
walks  easily  under  the  thick  canopy  of  foilage  above,  and  on  the  soft 
and  clean  matting  of  the  fine  leaves  below.  The  height  of  the  better 
trees  in  1886  was  33  ft.  9  in.  and  the  circumference  of  trunk  one  foot 
from  the  ground  24 J^  in.  At  the  present  time  they  are  50  to  55  ft.  in 
height  and  from  7  to  9  in.  in  diameter  at  one  foot  from  the  ground. 
There  is  not  much  difference  in  height  on  account  of  place  in  the  plan- 
tation, but  the  trees  around  the  outside  are  usually  considerably  larger  in 
diameter  of  trunk. 

The  outer  part  of  each  annual  ring  becomes  very  hard  when  the 
timber  is  seasoned,  while  the  rest  remains  soft.  It  does  not  have 
the  appearance  of  being  valuable  for  lumber  except  for  the  coarsest 
uses,  such  as  framing  stuff.  No  tests  have  yet  been  made  as  to  the 
quality  of  the  wood  as  grown  on  the  different  soils,  though  there  can 
be  little  doubt  that  considerable  difference  does  exist. 

Some  plantations  of  the  European  larch  in  the  state  are  unthrifty, 
due,  as  it  appears,  to  an  obscure,  or  at  least  not  yet  determined,  disease. 
The  twigs  are  abnormally  slender  and  the  growth  poor,  the  leaves  die 
at  any  time  after  appearing,  progressively  from  the  outer  portions,  and 
prematurely  fall.  Often  new  ones  are  pushed  out  in  little  tufts, 
soon  to  share  the  same  fate;  finally  the  twigs  themselves  die.  As  stated 
the  cause  or  causes  of  the  disease,  if  indeed  it  is  a  disease,  have  not  been 
ascertained.  But  the  trouble  has  not  been  certainly  seen  in  the  Univer- 
sity plantation,  though  indications  of  a  mild  form  of  what  seems  to  be 
the  same  exists  without  damaging  results.  Early  in  October — a  month 
before  the  leaves  ought  to  become  discolored  and  fall — what  seems  to 
be  another  disease  has  been  observed.     In  this  case  the  leaves  assume  a 
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Sickly  yellow  hue  and  gradually  drop  from  the  branches,  leaving  the 
twigs  naked  but  apparently  uninjured.  A  minute  fungus  of  low  type 
(  Cladosporium  )  is  found  on  these  fading  leaves,  even  after  a  long  sea- 
'  son  of  fair  and  dry  weather,  but  it  cannot  be  said  that  the  low  parasite 
is  the  cause  of  the  trouble,  from  which  the  tree  appears  to  suffer  but 
little.  Red  spiders  (mites)  sometimes  become  destructive  to  the  foliage 
of  the  larch,  as  they  do,  in  warm,  dry  weather,  to  the  leaves  of  many 
other  trees.  (See  14th  report  Illinois  State  Entomologist  [1S84], 
page  117.) 

This  larch  finds  a  congenial  home  in  high  mountainous  regions  and 
is  especially  valuable  as  a  timber  tree  in  the  rough,  rocky  lands  of  Scot- 
land. It  is  on  trial  now  for  the  prairie  regions  of  our  country.  While 
the  facts  now  known  of  it  in  these  situations  are  not  by  any  means  all 
favorable,  the  University  plantation  on  dry  ground  is  certainly  in  most 
excellent  condition,  twenty-two  years  after  planting,  and  the  experi- 
ment appears  to  be  eminently  interesting  and  instructive  as  well  as 
hopeful  for  practically  valuable  results  in  timber  growing. 

Bass  WOOD  or  linden  (Til/a  Americana,)  The  seedlings  were 
collected  in  the  forest  in  the  spring  of  1876.  It  was  not  the  intention 
at  first  to  put  them  into  the  plantation,  hence  they  were  allowed  to  grow 
longer  in  nursery  than  should  have  been  done  for  this  purpose.  As  it 
was,  however,  the  smallest  trees  had  been  left  in  the  nursery  rows,  and 
these  were  transferred  to  the  forest  in  1881,  placed  4  by  8  ft.  apart. 

In  1 886,  the  better  trees  were  17  to  18  ft.,  and  8^  in.  in  circum- 
ference of  trunk.  Now,  1893,  they  are  26  to  28  ft.  in  height  and  4  to 
5  in.  in  diameter.  A  considerable  proportion  of  the  trees  have  been 
broken  or  otherwise  injured,  and  that  causes  them  to  sprout  badly  around 
the  bottom,  otherwise  they  are  well  formed  and  are  making  a  healthy 
vigorous  growth.  The  trees  were  cultivated  and  kept  ip  good  shape 
for  the  first  two  years  after  planting,  but  since  then  have  received  no 
care. 

The  sizes  of  the  trees  on  the  plat  are  as  follows:  24  are  i  in.  in 
diameter;  54,  2  in.;  89,  5  in.;  44,  4  in.;  17,  5  in.;  i,  6  in. 

Hard  Maple  {^Acer  saccharinum).  Seedlings — 6 to  1 2  in.  high- 
were  collected  in  the  woods  in  the  spring  of  1870,  and  were  placed 
in  nursery  rows.  Though  they  had  been  pulled  from  the  light  soil  of 
the  woods,  and  were  well  in  leaf,  nearly  all  lived  and  grew.  However, 
for  the  first  six  to  ten  years  the  growth  of  this  tree  is  very  slow,  even 
in  rich  soil,  where  alone  it  thrives.  After  three  years  in  the  nursery 
some  of  the  trees  were  transferred  to  the  forest  and  set  2  by  4  ft. 
apart.  Others  were  transplanted  in  the  nursery  and  kept  there  until  1877, 
when  they  were  placed  4  by  8  ft.  apart  in  the  forest. 

There  has  been  considerable  call  for  these  trees  for  streets,  etc.,  and 
the  block  has  been  thinned  to  about  8  ft.  each  way  between  trees 
by  digging  from  time  to  time  for  transplanting.  In  this  way  the  hard 
maple  has  credited  to  it  more  than  any  other  species.     Yet  this  is  a 
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temporary  and  local  circumstance,  which  must  not  be  taken  as  of  general 
application. 

The  small  trees  first  planted  were  so  slow  in  growth,  and  care  was 
so  long  required,  that  they  cost  more  in  the  handling  and  management 
than  did  those  left  in  the  nursery  a  longer  time.  Under  ordinary  cir- 
cumstances, it  is  no  doubt  best  to  give  the  forest-collected  seedlings 
about  three  years  in  close  rows,  then  to  transplant  them  in  nursery  with 
wider  spaces,  to  remain  three  or  four  years  longer;  then  to  transfer  to 
the  forest.  It  would  be  difficult  for  any  one  now  to  detect  the  dif- 
ference in  shape  and  size  of  trunk  of  those  originally  set  2  by  ^  ft. 
apart  and  those  later  planted  from  the  nursery  8  ft.  distant. 

All  the  trees,  either  in  the  nursery  or  afterward  in  the  forest,  had  the 
side  limbs  removed  from  time  to  time,  and  this  certainly  added 
to  the  temporary  appearance  of  the  trees  for  timber  purposes  and  is  es- 
sential for  ornamental  purposes,  but  is  really  of  doubtful  expediency 
in  practical  forestry,  except  to  prevent  forking. 

The  land  upon  which  these  trees  are  growing  is  as  rich  as  that  of 
any  of  the  plantation,  and  fairly  good  for  corn,  but  sometimes  too  wet 
for  early  planting  to  this  crop.  The  trees  are  now  growing  rapidly, 
making  clean,  straight,  beautiful  trunks,  fairly  furnished  with  branches. 
The  shade  is  less  dense  than  that  of  the  soft  maple  plat,  but  mostly  on 
account  of  the  smaller  size  and  less  crowded  condition  of  the  trees. 
The  shade  being  so  long  in  developing,  many  trees  and  shrubs, 
like  cherries  and  raspberries,  gained  considerable  footing,  while  weeds 
and  grasses  were  not  entirely  overpowered.  Later  much  of  the  under- 
growth has  been  crowded  out.  The  height  of  the  better  trees  in  1 886 
was  about  22  ft.,  with  a  circumference  of  trunk  of  9  in.  At  present, 
1893,  they  are  28  to  32  ft.  in  height  and  4  to  5  in.  in  diameter.  In  the 
first  ten  years  after  planting  in  the  forest  the  gain  in  height  was  nearly 
20  ft.     In  the  past  7  years  the  gain  has  been  about  10  ft. 

The  sizes  of  the  tree^  on  the  plat  are  as  follows:  4  are  i  in.  in 
diameter;  34,  2  in.;  43,  3  in.;  62,  4  in.;  28,  5  in.;  4,  6  in. 

This  shows  good  results  and  indicates  that  more  attention  ought  to 
be  paid  to  the  hard  maple  in  artificial  timber  growing.  The  wood  is  in 
demand  at  good  prices  for  the  finer  uses,  such  as  furniture,  building,  im- 
plements, etc.  Too  much  consideration  has  evidently  been  given  to  its 
slow  growth  at  the  beginning.  Its  beauty  as  an  ornamental  tree  is 
commonly  appreciated  and  acknowledged. 

Soft  maple  {^Acer  dasycarpum).  One-fourth  of  an  acre,  in  a 
strip  twenty  rods  long,  was  planted  with  three-year-old  trees  of  this 
variety,  two  by  four  feet  apart.  Nearly  all  the  trees  lived  and  made  an 
average  growth  the  first  year  of  about  one  foot  in  height.  They  have 
grown  very  rapidly  each  season  since.  Being  larger  when  transplanted, 
and  furnishing  almost  at  once  considerable  shade,  the  ground  was  more 
easily  kept  in  order  than  for  most  others.  Cultivation  was,  however,  kept 
up  three  years,  and  there  was  some  needless  pruning  the  second  year. 
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The  only  thing  done  with  this  block  since  1874  has  been  to  thin  to  four 
feet  in  the  rows  and  to  remove  alternate  rows,  the  latter  in  the  fall 
of  1876.  From  the  low  stumps  some  straggling  shoots  have  grown; 
otherwise  the  shade  keeps  down  nearly  all  undergrowth.  The  trees 
prune  themselves,  and  the  dead  branches  soon  fall  and  decay.  The 
trunks  are  very  tall  and  straight,  of  nearly  uniform  height,  but  vary  a 
good  deal  in  diameter.  The  difference  in  the  size  (diameter)  of  the  out- 
side trees  and  those  surrounded  on  every  side  by  others  is  very  striking. 
These  trees  cast  the  densest  shade  of  any  of  the  deciduous  trees,  with  the 
possible  exception  of  the  box  elder,  so  that  not  only  are  the  various 
shrubs  and  weeds  nearly  excluded,  but  the  trees  crowd  inexorably 
upon  one  another.  In  1886  the  better  trees  of  this  species  were  42  to  44 
ft.  in  height,  with  a  circumference  at  one  foot  from  the  ground  of  about 
23  in.  At  present  the  better  specimens  have  a  height  of  50  to  55  ft.  and 
a  diameter  of  9  to  11  in.,  in  one  case  reaching  18  in.  The  trees  still 
stand  quite  thick,  having  an  average  of  less  than  6  ft.  sq.  each,  if  only 
the  area  intended  to  be  planted  by  them  is  taken  into  account.  Bdt,  as 
there  are  no  trees  planted  along  one  side  and  one  end,  the  outside 
row,  in  which  the  largest  trees  are  found,  has  considerably  more  space 
on  which  to  grow. 

The  sizes  of  the  trees  on  the  plat  are  as  follows:  Fifty-six  are 
3  in.  in  diameter;  42,4  in.;  41,5  in.;  38,6  in.;  26,7  in.;  20,8  in.; 
24,^9  in.;  23,  10  in.;  10,  11  in  ;  5,  12  in.;  3,  13  in.;  3,  14  in.;  i,  15  in.; 
I,  18  in. 

When  grown  as  street  trees,  subject  to  bruises  and  wounds,  or  on 
account  of  any  serious  check  in  their  progress,  wood  and  bark  borers  are 
very  common  in  the  trunks,  where  they  do  much  damage.  But  in  the 
forest  plantation  not  a  sign  of  these  depredators  existed  up  to  six  years 
ago.  At  that  time  the  soft  maple  plat  was  fenced  off,  making  it  a  part 
of  a  pasture  field.  Since  then  there  have  been  some  trees  damaged  by 
cattle  rubbing  against  them  and  tramping  about  the  roots,  and  the  borers 
have  begun  to  make  their  appearance. 

Bur  oak  [^uercus  macrocarpa).  In  the  fall  of  1879  acorns  of 
white  and  bur  oak  were  planted  as  soon  as  gathered,  but  from  lack  of 
proper  treatment  were  all  lost  soon  after  they  started  to  grow.  Two 
years  afterward  a  quantity  of  bur  oak  acorns  was  gathered  and  at  once 
planted  in  nursery  rows.  These  grew  well  the  following  season.  In  the 
spring  of  1884  *^®  '^P  roots  were  cut  with  a  sharp  spade,  the  earth  hav- 
ing first  been  plowed  away  on  one  side  of  the  row.  The  next  spring 
the  young  oaks,  two  to  three  feet  high,  were  successfully  transferred  to 
the  forest,  where  they  are  again  making  very  satisfactory  growth. 
During  the  season  of  1890  many  of  the  trees  made  growths  of  3  to  4  ft. 
in  height.  The  next  year  the  leaves  were  badly  attacked  by  a  fungous 
disease,  and  the  growth  of  the  trees  was  much  less,  but  few  of  them 
making  as  much  as  two  feet.  It  is  of  course  impossible  to  say  how 
much  of  this  is  due  to  disease,  and  how  much  to  difference  of  season. 


1893.]  THE    FORESTRY    PLANTATION.  235 

There  was  but  little  disease  during  the  season  of  1892,  and  yet  the 
growth  of  the  trees  was  but  little  more  than  in  1891. 

Osage  orange  {^Madura  aurantica,)  Two-year-old  seedlings 
were  planted  two  by  four  feet  apart  in  the  spring  of  1871.  After  the 
end  of  the  first  season  they  were  two  feet  high,  all  living  and  promising. 
The  location  was  well  adapted  to  the  habits  of  the  tree,  except  that  the 
catalpa  crowded  upon  them  on  one  side  and  apple  trees  upon  the  other. 
The  soil  is  good  corn  land,  not  usually  too  wet  for  early  planting.  In 
1876  (six  seasons'  growth)  these  trees  averaged  13  ft.  6  in.  high,  and 
during  the  last  year  had  gained  from  three  to  four  feet.  Taking  into 
account  the  w^ell-known  value  of  the  wood,  it  then  appeared,  and  was  so 
stated  in  a  report  upon  the  plantation,  that  the  Osage  orange  gave  every 
indication  of  standing  first  upon  the  list  of  timber  trees.  As  a  farm 
hedge  plant  its  superiority  had  been  fully  established,  and  single  trees 
had  often  been  observed  to  grow  into  valuable  size  with  satisfactory 
rapidity. 

After  the  stems  have  a  diameter  of  3  in.  they  are  highly  prized  for 
stakes,  proving  very  strong  and  exceedingly  durable.  With  increase  in 
size  the  value  likewise  increases  for  posts,  paving-blocks,  etc.,  and  finally 
for  various  manufacturing  purposes.  No  other  wood  serves  so  well  for 
wagons.  For  turned  handles  and  other  purposes  where  fineness  of 
grain,  hardness,  and  great  strength  are  esteemed,  the  wood  is  especfally 
valuable.  Added  to  these  uses  is  that  of  fuel.  The  osage  surpasses 
hickory  and  maple  in  this  respect. 

With  such  characteristics,  combined  with  rapidity  of  growth,  adapt- 
ability to  our  soils,  entire  freedom  from  injurious  insects,  etc.,  there 
is  little  wonder  that  the  species  should  take  first  rank  among  timber 
trees.  But  it  is  always  easy  to  reach  conclusions  too  soon.  The  later 
experience  with  this  block  in  the  exp>erimental  plantation  falls  below  the 
anticipated  results.  About  eight  years  after  planting,  the  growth  became 
much  less  rapid,  and  at  this  time  the  trees  were  slender,  with  long,  strag- 
gling branches.  In  1876  the  average  diameter  of  the  stems  near  the 
ground  was  recorded  as  ij^  in.  In  1886  the  average  height  is  23  ft., 
and  the  average  circumference  of  stems  13  in.  Compare  this  with  the 
larch,  over  33  ft.  high  and  24  in.  in  circumference  of  trunk. 

At  the  present  time — 1893 — the  better  trees  are  28  to  30  ft.  in  height 
and  from  5  to  6  in.  in  diameter.  A  few  of  them  have  comparatively 
straight  trunks,  15  to  20  ft.  high,  and  most  of  the  trees  would  make 
three  good  posts  each.  In  March  of  the  present  year,  one-fourth  of  the 
plat  was  cut  down,  with  the  expectation  of  allowing  the  trees  to  grow 
again  from  the  stump.  The  trees — forty-seven  of  them — made  116 
posts  that  have  sold  readily  at  10  cents  each.  The  rest  of  the  plat  is 
better  than  the  part  cut.  The  trunks  and  main  branches  have  evidently 
grown  straighter  with  age,  though  they  still  give  but  poor  promise  of 
making  valuable  timber  trees  in  this  latitude.  However,  their  great  du- 
rability in  the  ground  makes  them  valuable  as  posts,  and  it  is  a  question 
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if  it  wourld  not  be  worth  while  for  farmers  to  grow  small  areas  of  them 
for  this  purpose  alone.  Like  the  elm  and  some  others,  the  crowding  in 
a  close  plantation  seems  to  injure  the  development  of  the  individual  tree; 
but  unless  they  are  crowded,  they  make  a  very  short  trunk,  which  is 
soon  lost  in  the  branches.  If  they  were  judiciously  mixed  w^ith  other 
kinds  it  is  quite  likely  that  better  results  would  be  obtained. 

Cultivation  was  kept  up  for  the  first  four  years,  and  during  this 
time  the  side  branches  were  kept  trimmed  off  to  facilitate  the  work  to 
be  done.  The  trees,  though  irregular  in  size,  are  no  more  so  than  most 
of  the  other  kinds.  While  there  is  considerable  undergrowth  of  other 
trees  and  weeds,  there  is  not  so  much  as  under  either  the  ash  or  walnut. 

The  sizes  of  the  trees  on  the  plat  are  as  follows:  Three  are  3  in.  in 
diameter;  4.0,  3  in.;  42,  4  in. ;  43,  5  in.;  16,  6  in.;  8,  7  in.:  3,  8  in. 

Austrian  pine  ( Pinus  Austriaca),  These  trees  occupy  a  strip  of 
land  26  rods  long,  36  ft.  wide,  comprising  about  ^  of  an  acre.  The  land 
slopes  slightly  to  the  north;  the  soil  is  good  and  the  drainage  sufficient 
in  an  ordinary  season,  for  successful  corn  growing.  The  first  planting 
was  done  in  the  spring  of  1871,  the  trees  were  set  4  ft.  apart  each  way. 
The  young  trees,  9  to  12  in.  high,  had  been  grown  in  the  University  nur- 
sery, in  shaded  beds.  Nearly  all  the  trees  died  the  first  year.  These  were 
replanted  in  1872,  and  again  a  large  proportion  died.  Nearly  all  the 
spaces  were  finally  filled,  however,  in  1873.  Cultivation  was  kept  up 
until   1875,  after  which  time  the  weeds  were  mowed  for  three  seasons. 

After  gaining  a  hold  on  the  soil  the  young  trees  began  to  grow 
very  thriftily.  In  September,  1875,  *^®  average  height  was  2  ft.  8  in. 
A  year  later  they  were  4  ft.  8  in.  high.  No  thinning  or  pruning  was 
done  on  them  until  the  winter  of  1890-91.  During  that  winter  the  dead 
branches  were  trimmed  off  to  a  height  of  8  to  10  ft. — as  high  as  a  man 
could  conveniently  reach  with  an  ax.  The  dead  branches  were  not  all 
taken  off  at  that  time,  and  they  have  died  since,  until  there  is  now  an 
average  height  of  about  fifteen  feet,  on  which  none  are  living. 

At  the  same  time  the  pruning  was  done  seventy-three  dead  trees  were 
cut  out.  These  were  principally  such  as  had  been  overgrown,  but  some 
had  evidently  died  from  other  causes.  There  are  now  standing  in  the  plat 
eighteen  dead  trees,  all  small,  and  there  are  a  good  many  more  of  the 
small  trees  that  do  not  look  as  if  they  would  live  very  much  longer. 
There  is  more  variation  in  height  among  these  trees  than  in  any  other  of 
the  evergreens.  The  appearance  of  the  plat  as  a  whole  is  not  so  prom- 
ising as  it  was  eight  years  ago,  though  there  are  still  enough  trees  in 
apparently  good  health,  and  growing  vigorously,  to  fill  the  space  when 
they  are  full  grown.  The  trunks  are  nearly  all  straight  and  erect.  None 
of  the  leaders  were  broken  off  by  the  sleet  storm  that  injured  so  many 
of  the  Scotch  and  white  pines,  and  there  are  no  double  trees  among 
them. 

A  few  Scotch  pines  were  planted  in  the  plat  by  mistake  and  they 
average  much  larger  than  the  Austrians. 
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In  1886  the  average  size  of  the  better  trees  was  given  as:  height, 
27  j^  ft.  circumference,  a  little  more  than  20  irf.  The  same  comparative 
grade  of  trees  is  at  present  35  to  38  ft.  in  height  and  8  to  9  in.  in 
diameter. 

Until  about  eight  years  ago  the  trees  were  so  thick  and  cast  so  dense 
a  shade  as  to  exclude  undergrowth.  Now  there  is  a  thick  growth  of 
weeds,  with  some  raspberries,  Virginia  creepers,  and  other  wooded 
plants. 

The  sizes  of  the  trees  in  the  plat  are  as  follows:  Nine  are  2  in.  in 
diameter;  31,  3  in.;  63,  4  in.;  58,  5  in.;  52,  6  in.;  21,  7  in.;  13,  8  in.;  4, 
9  in.;  I,  10  in. ;   i,  1 1  in. 

Scotch  pine,  {^Pinus  sylvestris).  In  the  spring  of  1871,  seedlings 
of  the  Scotch  pine  were  obtained  of  Robert  Douglas,  of  Waukegan, 
Illinois,  and  at  once  set  in  the  permanent  plantation,  in  rows  4  ft.  apart 
and  4  ft.  apart  m  the  row.  The  trees  when  received  were  i  to  2  ft.  high, 
and,  as  an  experiment,  they  had  been  grown  without  transplanting.  It 
was  hoped  in  this  way  to  produce  trees  at  a  reduced  cost,  and  the  result 
might  have  been  better  under  more  favorable  circumstances,  but  the  soil 
becoming  very  dry,  and  the  winds  scorching  and  heavy,  nearly  all  the 
young  trees  died. 

The  next  season,  Mr.  Douglas,  without  charge,  refilled  the  order 
with  transplanted  trees,  12  to  15  inches  high,  and  these  were  planted  as 
the  first  lot  had  been.  Again,  owing  to  unfavorable  conditions,  about 
two-thirds  of  the  trees  died.  In  the  meantime  trees  had  been  grown  in 
the  University  nursery,  and  in  the  spring  of  1S73  the  plantation  was 
completed  so  that  very  few  vacant  spaces  remained.  Previous  to  1878 
a  few  trees  had  been  taken  out  for  planting  in  other  places,  and  consid- 
erable numbers  had  died,  so  that  not  more  than  one-fourth  of  a  full  stand 
remained;  these,  while  not  very  regularly  spaced,  have  taken  such 
complete  possession  of  the  ground  as  practically  to  exclude  all  under 
growth. 

No  pruning  or  thinning  of  any  kind  was  done  until  the  winter  of 
1890-^1,  when  the  dead  branches  were  taken  off  to  a  height  of  8  to  10 
ft.,  and  the  dead  trees  were  cut  out.  Only  eighteen  dead  trees  were 
found,  and  nearly  all  of  these  were  such  as  had  been  overgrown  and 
smothered.  There  are  now  no  dead  trees  standing.  Except  on  the 
outer  edge  of  the  plat  the  branches  are  all  dead  to  a  height  of  15  to  20  ft. 
After  the  Scotch  pines  became  well  established,  they  made  a  very 
good  growth — more  rapid  than  either  the  white  or  Austrian  pines;  and 
they  are  now  larger  and  appear  more  healthy  and  vigorous  than  either 
of  the  others.  They  are  very  irregular  in  their  habit  of  growth,  so  that 
there  are  but  few  straight  trunks  with  single  leaders  among  them. 
Their  irregular  habit  of  growth  was  made  worse  by  a  sleet  storm  in  the 
winter  of  1882-83,  which  broke  off  the  leaders  of  nearly  half  of  them. 
The  trees  will  incline  to  straighten  some  with  age,  and  will  probably 
make  timber  that  will  be  of  value  when  they  are  full  grown. 
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As  the  trees  now  stand  they  occupy  a  space  of  a  little  more  than 
8j4  sq.  ft.  each.  In  iSSo  the  better  trees  were  reported  to  be,  on  an 
average,  29  ft.  high  and  a  little  more  than  23  in.  in  circumference  at  one 
foot  above  the  ground.  At  present  the  same  grade  of  trees  are  from  3S 
to  40  ft.  high  and  9  to  10  in.  in  diameter. 

The  sizes  of  the  trees  on  the  plat  are  as  follows :  Three  are  3  in. 
in  diameter;  14,  4  in.;  33,  5  in. ;  41,  6  in.;  50,  7  in.;  46,  8  in. 

The  plat  on  which  these  trees  are  growing  is  quite  level,  with  what 
surface  drainage  there  is,  across  the  rows.  The  trees  were  kept  well 
cultivated  until  1875,  ^^^^^  when,  instead  of  plowing,  the  weeds  were 
mowed  off  twice  a  year  with  a  scythe. 

Mr.  Douglas  writes  that  these  trees  were  from  seeds  collected  in 
northern  Europe,  and  belong  to  what  is  sometimes  called  the  Riga  pine. 
This  statement  is  important,  since  it  is  well  known  that  the  Pinus  syl- 
vestris  is  very  variable,  and  for  timber  plantations  the  varieties  differ 
much  in  value. 

White  pine  {^Pinus  strobus,)  White  pine  seedlings  were  col- 
lected in  the  spring  of  1869,  put  in  close  nursery  rows  and  shaded  with 
lath  frames.  About  8  per  cent  died  the  first  year.  Of  a  few  hundred 
trees,  purposely  left  without  shading,  32  per  cent  died.  After  having 
grown  in  the  nursery  three  years,  they  were  deemed  in  good  condition 
for  transplanting.  They  were  at  this  time  12  to  15  in.  high,  well 
formed,  healthy  trees. 

The  land,  one  acre,  where  the  white  pines  are  planted,  is  quite  flat, 
what  slope  there  is  being  to  the  south ;  and  at  least  one-half  of  it  is  too 
wet  in  spring,  and  often  in  the  early  part  of  summer,  for  the  best  results 
in  tillage.  The  soil  is  black,  part  of  it  mucky,  one  to  two  feet  in  depth, 
and  underlaid,  for  the  most  part,  with  a  rather  stiff,  blue  clay.  The  trees 
were  planted  May  4,  1S72,  4  ft.  apart  each  way.  The  white  pine  is  a 
comparatively  hard  tree  to  transplant  successfully.  The  roots  are  soft, 
long  and  naked,  with  very  few  small  or  fibrous  roots  near  the  tree. 
Knowing  the  necessity  of  careful  handling,  no  effort  was  spared,  from 
digging  in  the  nursery  to  setting  in  permanent  place,  to  secure  success- 
ful results. 

Throughout  the  season  the  ground  was  kept  in  a  good  state  of  tilth 
by  frequent  cultivation,  but  it  was  exceedingly  dry;  and  of  nearly  3,000 
trees  planted,  two  thirds  died  during  the  summer.  Of  Norway  spruce, 
planted  the  same  day,  in  the  same  manner,  and  on  very  similar  soil,  not 
more  than  2  per  cent  died.  It  is  difficult  to  explain  this  greater  percent 
of  loss  in  the  pines,  except  as  we  take  into  account  the  comparative 
method  of  development  of  the  roots  of  the  two  species. 

In  the  spring  of  1873  ^^^  vacant  spaces  were  filled  from  the  nur- 
sery, and  again  in  1S74  trees  were  set  where  needed.  The  result  of  the 
three  plantings  was  an  almost  perfect  stand  of  trees.  The  cultivation 
with  horse  and  hoe  was  kept  up  thoroughly  for  three  years.  During 
the  fourth,  fifth  and  sixth  years  the  weeds  were  mowed.    But  little  cul- 


240  BULLETIN    NO.    26.  [-^^^y^ 

tivating  was  done,  because  the  ground  was  too  wet  in  the  early  part  of 
the  season. 

For  a  number  of  years  after  the  white  pines  were  fairly  started 
they  made  admirable  growth,  and  promised  to  be  very  valuable  timber 
trees  for  the  prairie  soil  here,  as  well  as  for  their  native  regions.  In  a 
report  made  in  1886,  the  following  statement  is  made:  "  From  the  first 
the  living  trees  have  done  exceedingly  well.  Very  few  trees  have  died 
from  any  cause  since  they  began  their  growth  in  their  present  position. 
They  are  now  remarkably  healthy  and  vigorous,  and  the  plantation  vies 
with  that  of  the  larch  in  beauty  and  prospective  value."  At  present 
they  are  not  maintaining  the  early  promise. 

No  thinning  or  pruning  of  any  kind  was  done,  except  what  nature 
does,  until  the  winter  of  1889-90.  During  that  winter  and  the  next  the 
dead  branches,  to  an  average  height  of  about  10  feet,  were  trimmed  off, 
and  the  dead  trees  (some  more  than  350)  were  cut  out.  During  the 
winter  of  1891-92,  sixty-eight  more  dead  trees  were  cut  out,  and  there 
are  at  present  fifty-two  still  standing  that  have  died  since  the  last  were 
cut.  The  trees  cut  out  the  first  time  had  not  all  died  recently.  Some 
of  them  gave  evidence  of  having  been  dead  for  a  number  of  years, 
while  others  had  died  so  lately  that  they  still  carried  dead  leaves.  Most 
of  the  trees  that  have  died  were  the  smaller  ones,  such  as  were  overgrown 
or  badly  crowded.  A  few  only  of  the  larger  trees  have  died.  Of  the 
trees  still  alive,  very  few  have  any  live  branches  lower  than  20  ft. 
Many  of  them  have  an  unthrifty  look,  either  in  the  top  or  on  tne  trunk, 
and  the  prospect  is  that  there  will  be  a  very  considerable  number  of 
trees  to  cut  out  year  by  year  for  some  time. 

The  principal  reason  for  so  many  trees  dying  is  probably  over- 
crowding. As  the  trees  now  stand  they  occupy  a  space  of  less  than  7 
ft.  sq.  each.  The  trees  have  been  damaged  in  other  ways  than  crowding, 
but  not  so  far  as  can  be  judged,  until  after  they  had  already  begun  to 
die.  There  is  continually  a  thick  mat  of  leaves  on  the  ground,  and  these 
have  been  partially  burned  off  twice,  both  times  injuring  the  trees  more 
or  less  from  the  ground  up  two  or  three  feet,  but  apparently  not  any 
higher.  Boys  seem  to  delight  to  cut  their  names  or  designs  in  the 
smooth  bark  of  the  trees.  Occasionally  a  tree  is  entirely  girdled.  The 
girdling  soon  kills  the  trees,  but  most  of  the  lesser  damage  soon  grows 
over.  A  woolly  plant  louse  (  Churnus  finicorticis^  Fitch?^  has  been 
very  abundant  on  many  of  the  trees,  attacking  the  trunks  and  larger 
branches  for  several  years.  They  are  sometimes  so  abundant  that  the 
whole  trunk  has  from  a  little  distance  a  white, or  grayish  white  appearance. 

The  white  pines  do  not  cast  so  dense  a  shade  now  as  they  did  ten 
years  ago.  At  that  time  there  was  no  undergrowth  among  them.  At 
present  there  are  some  small  wooded  plants,  such  as  grape,  raspberry, 
cherry,  box  elder,  etc.,  besides  weeds,  coming  in,  and  there  would  likely 
be  more  of  these  were  it  not  for  the  heavy  mulch  of  leaves  that  covers 
the  ground. 
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In  1886  the  average  size  of  the  better  trees  was:  Height,  24  ft.  9  in.; 
circumference,  17  in.  At  present  the  better  trees  are  38  to  40  ft.  high 
and  8  to  9  in.  in  diameter.  During  the  winter  of  1882-3  the  leaders  of 
a  considerable  proportion  of  the  trees  were  broken  down  by  the  weight 
of  sleet.  This  was  the  cause  of  many  trees  being  crooked  at  that  point, 
and  of  others  having  more  than  one  leader.  Except  for  the  trees 
deformed  in  this  way  nearly  all  have  almost  perfectly  straight  trunks. 
The  trees  are  much  more  nearly  uniform  in  height  than  in  diameter. 

The  sizes  of  the  trees  in  the  plat  are  as  follows:  Fifty-eight  are  3 
in.  in  diameter;  194,  4  in.;  256,  5  in. ;  236,  6  in.;  144,  7  in.;  70,  8  in.; 
II,  9  in.;  5,  10  in. 

Norway  spruce  (Abies  excelsd).  A  large  lot  of  small  seedlings 
were  put  in  close  nursery  rows  in  the  spring  of  1870  and  grown  there 
two  years.  In  the  spring  of  1872  a  plat  of  half  an  acre  was  planted  2 
by  4  ft.  in  the  low  ground  on  each  side  of  the  open  ditch  that  crosses 
the  forest.  Although  the  season  was  so  severe  with  the  other  ever- 
greeu^  not  more  than  2  per  cent,  of  these  died.  Comparative  ease  of 
transplanting,  at  least  when  young,  seem  to  be  a  characteristic  of  the 
Norway  spruce,  while  the  opposite  characteristic  seems  to  be  more  or 
less  inherent  in  the  pines. 

When  set,  the  trees  were  12  to  15  in.  high.  In  the  fall  of  1S75, 
three  years  after  setting,  the  trees  were  2  ft.  8  in.  high,  and  in  the  fall  of 
1876,  4  ft.  3  in.,  and  were  making  a  nearly  uniform  growth.  In  1886 
the  better  trees  were  about  25  ft.  high  and  16  in.  in  circumference.  At 
present  they  are  from  35  to  38  ft.  high  and  8  to  9  in.  in  diameter. 

These    trees    have   almost    from   the   first    taken    such   complete 
possession  of  the  ground  as  to  exclude  all  undergrowth,  and  there  is  not 
now  another  kind  that  casts  so  thick  a  shade  as  these.    All  the  trees,  ex- 
cept those  that  are  badly  overcrowded,  seem  to  be  in  perfect  health.    As 
the  trees  stand  at  present,  they  occupy  a  space  of  a  little  more  than 
8  ft  sq.    A  few  are  beginning  to  be  overcrowded  and  out-topped.   After 
the  trees  had  got  well  started,  probably  in  the  winter  of  1877-8,  alter- 
nate rows  were  cut  out  and  the  trees  left  to  decay  on  the  ground.   Trees 
were  taken  out  as  wanted  for  planting  until  1884.     Others  have  been 
taken  out  up  to  the  present  time  for  Christmas  and   other  decorations. 
Many  of  them  were  taken  for  use  in  other  places  about  the  University 
and  grounds,  and  no  charge  was  made,  so  it  is  impossible  to  estimate 
exactly  the  value  of  the  trees  used ;  but  if  they  were  counted  at  the  regu- 
lar prices,  the  returns  from  the  Norway  spruce  would  not  fall  much 
helow  those  from  the  hard  maples.     But  as  such  receipts  are  only  inci- 
dental, and  not  to  be  relied  on  under  ordinary  conditions  of  forest  plant- 
ing, they  cannot  serve  as  a  general  guide  as  to  profits. 

During  the  winters  of  1890-91  and  1892-93  the  plat  was  trimmed  up 
to  a  height  of  7  to  8  ft.  Only  about  half  the  dead  branches  were  taken 
off.  Four  dead  trees  were  found,  all  of  them  among  the  very  smallest, 
such  as  had  been  completely  smothered. 
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There  is  some  question  as  to  what  the  trees  will  be  good  for  after 
they  have  been  grown.  The  size  and  age  they  are  at  present,  they  last 
but  a  very  short  time.  After  lying  on  the  ground  for  two  or  three  years 
they  are  so  brash  as  to  be  easily  broken  in  two.  Those  4  to  6  in.  in  diam- 
eter very  seldom  last  more  than  two  years  in  the  ground.  When  the 
trees  are  full  grown  they  would  probably  make  lumber  that  would 
answer  a  very  fair  purpose  for  rough  work,  if  kept  in  dry  places. 

The  sizes  of  the  trees  on  the  plat  are  as  follows:  Six  are  2  in.  in 
diameter;  43,  3  in.;  42,  4  in.;  78,5  in.;  65,  6  in.;  53,7  in.;  35,  8  in.;  9, 
9  in.;  6,  10  in.;   i,  1 1  in. 

White  willow  (^Sa/tx  alba).  Cuttings  of  the  white  willow  were 
put  in  the  nursery  in  the  spring  of  1870.  The  next  spring  they  were 
put  in  their  permanent  place  in  the  forest.  The  land  on  which  they 
w^ere  planted  is  low  and  level,  but  is  fairly  well  drained  by  the  open 
ditch  that  runs  across  it. 

The  trees  were  planted  4  ft.  apart  each  way,  and  the  first  year 
were  allowed  to  grow  as  they  would.  In  1872  the  young  trees  were 
trimmed  to  a  single  stem,  but  being  still  straggling  and  crooked  they 
were  cut  down  to  the  ground  in  the  spring  of  1S73.  The  sprouts 
thrown  up  from  these  stumps  grew  vigorously.  More  trimming  was 
done  on  the  willows  than  on  any  other  species  of  trees  in  the  forest. 
After  a  single  straight  stem  had  been  established  for  each  tree  the 
growth  was  very  rapid.  The  willows  have  almost  from  the  first  been 
taller  than  any  other  kind  of  trees  in  the  forest. 

Cultivation  of  these,  as  of  other  trees  planted  at  the  same  time,  was 
thoroughly  done  with  the  plow  and  hoe,  until  the  fall  of  1875,  since 
which  time  but  little  was  done  except  to  mow  off  the  weeds.  The  trees 
have  always  been  crooked  at  the  bottom.  At  from  2  to  4  ft.  in  height 
the  trunks  become  nearly,  though  never  entirely,  straight.  The  trees 
all  carry  a  single  leader  to  the  top.  The  branches  are  very  easily  broken 
off,  even  when  alive,  and  so  the  trees  have  been  continually  self -trimmed, 
making  most  of  them  practically  bare  poles  all  the  time.  Willows  do 
not  naturally  make  a  dense  shade,  and  this  trimming  makes  them  still 
thinner.  As  a  consequence,  the  trunks  from  the  bottom  up  are  covered 
with  watersprouts  that  very  seldom  live  to  be  more  than  two  years 
old. 

About  ^\^  or  six  years  ago  the  willows  began  dying  in  the  top«, 
and  at  present  nearly  half  of  them  are  dead;  some  only  in  the  top,other"i 
nearly  to  the  ground.  The  undergrowth  is  nearly  as  dense  here  as  in 
the  ash,  but  is  of  a  different  character.  Not  less  than  half  of  it  is 
poison  ivy  {^Rhus  toxicodendron^,  Virginia  creeper  is  more  common 
here,  too,  than  it  is  anywhere  else  in  the  forest.  Other  wooded  plants 
are  confined  almost  entirely  to  the  black  raspberry  and  wild  black  cherry. 

In  1886  the  larger  trees  were  put  down  as  59  ft.  in  height  and  26'.; 
in.  in  circumference.  The  height  was  probably  given  a  little  too  great 
at  that  time,  since  the  better  trees  are  now  only  65  to  ^  ft.     The  best 
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in  various  ways  from  the  destructive  influence  of  air  moving  too  rapidly. 
Lastly,  trees  for  the  ornamentation  of  the  home  area,  as  well  as  for  the 
wide  expanse  of  the  country  itself,  can  never  be  neglected  by  a  people 
whose  cultured  tastes  and  educated  perceptions  give  them  pleasure  in  the 
beautiful  and  the  picturesque.  To  one  who  has  no  love  for  trees  as 
such,  half  their  value  is  lost.  He  who  can  see  nothing  but  wood  for  fuel 
or  for  the  manufactory  in  a  shady  grove,  sees  nothing  but  the  dullest  and 
poorest  side  of  life.  While  it  must  be  insisted  that  the  figures  presented 
by  theorists  as  to  the  value  of  timber  as  a  crop  are  extravagant,  and  by  no 
means  a  proper  basis  for  business,  tree-planting  for  the  many  and  varied 
purposes  of  health,  comfort  and  pleasure,  with  financial  profit  as  a  sub- 
ordinate factor,  should  be  studied  and  practiced  by  individuals,  commu- 
nities and  nations.  It  is  to  be  hoped  that  the  experiment  of  which  this 
account  is  made  will  not  be  considered  worthless,  if  the  expenditures  are 
never  equalled  by  the  receipts. 

There  is  one  reason  for  uneasiness  about  this  experiment,  as  there 
must  be  about  every  forest  tree  plantation.  The  matter  is  so  serious  that 
this  report  ought  not  to  be  closed  without  a  word  upon  it.  The  danger 
of  fire  is  a  real  and  imminent  one.  The  areas  bearing  the  conifers  are 
liable  to  be  burnt  over  during  any  dry  time,  and  in  autumn,  after  the  fall 
of  the  leaves,  the  portions  devoted  to  deciduous  trees  are  quite  as  unsafe. 
A  burning  wad  from  a  gun,  a  spark  from  a  pipe,  a  negligent  use  of  fire 
by  a  tramp,  may  be  sufficient  to  start  a  conflagration  which  shall  destroy 
within  a  few  hours  the  products  of  years  and  decades.  The  incendiary 
has  an  abundant  chance  for  the  practice  of  his  most  despicable  and  crim- 
inal acts.  In  Europe  there  is  some  protection  in  the  g'ens  (T  arms: 
American  police  only  beat  the  thronged  streets  far  away  from  the  farms. 
Our  plantations  would  not  multiply  fast  if  it  were  understood  that  a 
guard  must  be  furnished  night  and  day.  It  is  impracticable  to  gather  the 
fallen  leaves  and  branches,  which,  moreover,  are  necessary  as  a  mulch  for 
the  best  growth  of  the  trees.  There  seems  to  be  little  offered  but  io 
take  the  risk.  If  so,  this  must  be  included  among  the  items  of  obstacles 
and  expenses. 

T.  J.  Bur  RILL,  Ph.D.,  Horticulturist  and  Botanist, 
G.  W.  McCluek,  M.S.,  Assistant  Horticulturist. 
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PLANTING    OF    FOREST    TREES    BY    THE    PUBLIC 

SCHOOLS  OF  THE  STATE 

For  a  number  of  years  it  has  been  the  custom  on  the  first 
Friday  in  May  of  each  year  for  the  school  children  of  the  Com- 
monwealth to  plant  one  or  more  shade  trees  or  groups  of  orna- 
mental shrubs  on  the  grounds  surrounding  the  public  schools. 
Those  who  introduced  this  custom  believed  that  the  planting  of  a 
few  trees  and  shrubs  would  impress  upon  the  boys  and  girls  of 
the  State  the  importance  of  trees  in  the  life  of  the  community,  and 
that  constant  contact  with  trees  and  shrubs  which  the  student  had 
])lanted  with  his  own  hands  would  create  in  him  a  love  for  nature 
and  for  the  great  out-of-doors. 

In  many  communities  Arbor  Day  has  meant  much  and  its  ob- 
servance has  resulted  not  only  in  a  beautification  of  the  school 
grounds,  but  in  the  interesting  of  many  girls  and  boys  in  trees  and 
outdoor  things  generally.  The  idea  of  Arbor  Day  originated  in 
Nebraska,  where  trees  do  not  grow  as  easily  as  in  New  York  and 
where  there  have  always  been  fewer  trees  and  therefore  a  greater 
need  for  them. .  The  transfer  of  Arbor  Day  bodily  from  Nebraska 
to  New  York  has  meant  that  it  has  not  been  accepted  in  many 
communities  because  not  needed.  Many  school  grounds  are  al- 
ready sufficiently  planted,  and  it  is  to  these  schools  that  the  College 
of  Forestry  appeals  especially  for  the  planting  of  a  school  forest 
by  the  pupils. 

The  Department  of  Education  of  the  State  of  New  York  has 
done  a  great  deal  in  stimulating  interest  in  the  celebration  of 
Arbor  Day  in  the  past,  and  it  has  larger  plans  for  a  continuation 
of  an  Arbor  Day  celebration  in  the  schools  of  the  State.  There 
are  still  many  school  grounds  which  need  ornamental  trees  and 
shrubs,  and  important  lessons  may  be  taught  the  children  through 
the  carrying  out  of  Arbor  Day  exercises.  The  New  York  State 
College  of  Forestry  at  Syracuse  University,  which  was  establishetl 
for  the  purpose  of  giving  educational  work  in  forestry  throughout 
this  State,  is  in  a  position  to  supplement  and  carry  forward  the 
splendid  work  being  carried  on  by  the  Department  of  Education 
in  the  observance  of  Arbor  Day.  It  hopes,  therefore,  not  only  to 
stimulate  greater  interest  in  Arbor  Day  by  co-operation  with  the 
State  Education  Department,  but  it  proposes  to  supplement  and 
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eti<l  the  work  begun  on  Arbor  Day  by  assisting  schools  in  the 
nting  of  a  thousand  or  more  forest  trees  so  that  each  schod 
y  have  a  miniature  forest  of  its  own.  The  College  is  therefore 
ling  this  rather  brief  announcenu'iit  with  a  hope  that  the  high 
ools  especially  of  the  State  may  become  interested  in  making 
])ianting  of  trees  in  the  spring  something  more  than  a  day  of 
rcises  ami  possibly  the  planting  of  trees  upon  grounds  already 
1  s'haded. 

E   IDEA    OF    A    FOREST    DAV    TO    SUPPLEMENT 
RBOR    DAY    DEVELOPED    THROUGH    N'EED    OF 
PROTECTION  OF  THE  FORESTS  OF  THE  STATE 

For  several  years  the  College  of  Forestry  has  been  teaching 
.>ugh  the  State  the  necessity  for  protecting  the  forests  owned 
the  State  in  the  Adirondacks  and  Catskills  from  fire,  and,  fur- 
r  than  this,  has  been  urging  the  development  of  a  State-wide 
:si  fire  law.  It  has.not  met  with  opposition  to  these  ideas  on  the 
t  of  the  people,  but  it  has  met  constantly  with  indifference  not 
y  from  those  who  own  the  forests  but  those  who  seek  the 
ests  for  the  game  they  contain  or  for  recreation,  .^s  the  effort* 
forest  protection  through  the  St.':te  continue  it  becomes  evef 
re  apparent  that  if  permanent  results  are  to  follow  the  educa- 
lal  work  done  by  the  College,  the  children  of  the  State  must  be 
ght  not  only  to  love  the  trees  but  to  believe  in  them  as  trees 
I  as  forests  for  the  value  which  trees  and  forests  have  for  the 
te.  The  College  feels  that  if  the  boys  and  girls  will  take  part 
he  planting  of  a  thousand  small  trees  on  some  bit  of  idle  land 
the  vicinity  of  the  school,  very  much  has  been  clone  for  the 
tection  of  the  forests  of  the  State.  Boys  and  girls  who  have 
nted  a  miniature  forest  and  watched  the  trees  grow  are  uol 
ng  into  the  forest  and  leave  a  burning  camp  fire  or  throw  down 
urning  match.  Furthermore,  they  have  taken  part  in  a  piece 
real  constructive  work  for  the  State  and  have  been  introduced 
an  effective  way  to  the  problem  of  the  utilization  of  the  idle 
ds  of  the  State. 


I   cnijmn,i    nr-iDCCT 


the  place  of  Arbor  Day  or  the  exorcises  which  have  been  held 
through  the  years  upon  this  Day.  The  idea  of  a  School  Forest 
for  every  school  in  New  York  is  urged  by  the  College  as  a  step 
beyond  what  could  be  successfully  carried  out  in  the  State  before 
the  organization  of  a  strong  State  College  of  Forestry  to  guide 
the  development  of  this  work.  The  College  will  co-operate  in 
every  possible  way  with  the  State  Department  of  Education  in  its 
celebration  of  Arbor  Day  in  the  schools  and  then  hopes  to  guide 
the  next  step  beyond,  which  will  be  the  development  of  a  Forest 
Day,  not  necessarily  coming  at  the  same  time  as  Arbor  Day,  but 
at  the  time  best  suited  to  the  planting  of  forest  trees. 

The  idea  of  planting  from  one  to  five  thousand  trees  on  some 
bit  of  idle  land  in  the  vicinity  of  the  school  building  is  generally 
new  to  the  great  mass  of  pupils  in  high  schools  and  other  public 
schools,  yet  some  of  the  schools  of  the  State  have  been  holding  a 
Forest  Day  for  the  past  three  or  four  years  and  some  schools 
have  already  planted  from  one  to  ten  thousand  trees  under  the 
direction  of  Foresters  from  The  State  College  of  Forestry  at 
Syracuse.  Two  years  ago  the  school  children  of  Hornell  set  out 
some  25.000  trees  on  the  city  water  shed  seven  miles  from  Hornell. 
The  people  of  the  city  were  very  greatly  interested  in  this  Forest 
Dav,  took  the  children  from  the  citv  to  the  future  forest  in  motor 
cars  and  did  all  in  their  power. to  make  the  day  a  success. 

The  Boys'  Conservation  League  of  Glens  Falls,  New  York, 
n-'ade  up  of  a  eroup  of  school  boys,  plants  each  year  from  one  to 
three  thousand  trees  on  idle  lands  both  within  and  without  the 
city  limits,  '^he  T^eagne  developed  this  idea  several  years  ago  and 
some  of  the  t/ecs  plante  1  are  now  five  or  six  feet  i*i  height,  e[iving 
the  hoys  the  pleasure  of  seeing  results  of  their  labors,  and  they 
c'TC  realiziiig,  therefrre.  t(^  a  surprising  extent  the  part  they  are 
l^layine^  in  real  constructive  conservation  for  the  State.  The  scho<">l 
children  of  Jamestown  have  actually  purchased  a  School  Forest 
of  100  acres  and  have  already  begun  some  forest  work  on  their 
"One  Hundred  Acre  Tract.'-' 

Tn  nearly  all  of  the  work  done  so  far  in  the  State  along  these 
lines,  the  women  of  ihe  communities  interested  have  been  very 
intUier.tird  in  seeini^:  the  work  successfully  carried  out. 

1. AXD   SUITKD  FOR  PF.ANTING  NOT  DIFFICULT  To 

l/)C.VrK 

W  itli  few  execjtion-.  liii;h  schools  and  other  public  scht^oN 
i'  tei\>ie'l  in  liLi^inniiiLi  a  scln'o]  forest  will  find  pieces  of  idle  land 
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Tulip,  and  Red  Oak.  The  hardwoods  will  be  seedlings  from  one 
to  three  years  old  and  the  evergreens  will  be  transplants  from  t\vi> 
to  four  years  old. 

Upon  the  receipt  of  the  trees  at  the  School  the  box  or  basket 
should  be  opened,  and  if  the  planting  is  to  be  done  within  the  next 
day  or  two,  it  should  be  placed  in  a  cool  shed  or  cellar.  If  it  is 
not  possible  to  do  the  planting  for  several  days  then  the  trees 
should  be  taken  out  of  the  basket  and  the  roots  buried  carefull> 
in  fresh  soil.  If  a  trench  is  dug,  preferably  in  the  shade  of  a 
building  or  on  the  east  or  north  slope  of  a  hill  and  the  roots  placed 
in  the  fresh  mineral  soil  in  the  trench  and  fresh  soil  placed  back 
against  the  roots  and  thoroughly  packed  against  them,  the  tree^ 
can  be  kept  in  good  condition  in  this  way  for  several  weeks  if 
necessary.    This  process  is  known  as  "heeling  in." 

When  the  planting  is  to  be  done  the  trees  can  be  Hfted  out  of 
the  trench  with  a  spade  or  mattock,  not  pulled  out,  placed  in  paiN 
with  the  roots  in  water  or  in  baskets,  with  the  roots  kept  covered 
with  moist  moss  or  moist  sacks.  Three  or  four  good  husky  boy- 
will  plant  easily  one  thousand  trees  a  day. 


THE  STATE  COLLEGE  OF  FORESTRY  WILL  SEND  A 

FORESTER   FOR   THE    SUPERVISION    OF   THE 

PLANTING  OF  THE  SCHOOL  FOREST 

If  schools  will  write  to  The  College  of  Forestry  at  Syracuse, 
suggestions  will  be  given  as  to  the  kinds  of  trees  to  plant  in  differ- 
ent soils,  where  and  when  to  get  them  and  how  they  may  be 
planted  if  a  Forester  is  not  present  to  help.  The  College  will  Ik 
very  glad  to  send  out  a  trained  Forester  to  supervise  the  planting: 
where  the  school  will  plant  at  least  a  thousand  trees. 

The  usual  way  of  planting  trees  is  to  divide  the  boys  up  into 
groups  of  3  or  4  so  that  one  may  keep  the  alignment,  one  or  two 
dig  holes  and  one  do  the  planting.  The  usual  distance  of  planting; 
in  a  school  forest  is  6  x  6  feet.  This  will  call  for  1,210  trees  to  the 
acre.  When  planting  great  care  must  be  taken  to  remove  the  dutt 
or  sod  from  the  surface,  and  unless  the  foots  of  the  little  tree  are 
put  into  the  fresh  mineral  soil  and  the  soil  firmly  packed  aroun<l 
the  roots  so  there  will  be  no  air  spaces,  the  little  tree  is  apt  to  dry 
out  very  quickly.    A  little  care  used  just  at  the  time  the  roots  are 

10 


t  into  the  ground  will  mean  a  great  deal  in  the  development  of 
little  tree.  Trees  grow  like  weeds  in  New  York  and  success 
planting  is  largely  a  question  of  getting  the  roots  firmly  placed 
fresh  mineral  soil  at  the  beginning.  With  proper  planting  and 
linary  weather  conditions,  abont  '^'0  to  95  per  cent,  of  the  little 
es  should  live,  and  unless  the  growth  of  grass  and  brush  is  ex- 
'lingly  h<?avy  where  the  trees  have  been  planted,  it  will  not  be 
essary  to  do  anything  more  than  to  protect  the  trees  from  fire 
I  from  being  trampled  by  horses  and  cattle. 
.After  the  trees  have  been  planted  they  grow  very  rapidly  and 
will  be  but  two  or  three  years  before  the  boys  and  girls  will  see 
practical  results  of  this  constructive  work.  The  necessity  for 
practice  of  forestry  in  New  York  is  no  longer  a  question  and 
College  feels  sure  that  once  the  boys  or  girls  become  interested 
1  forest  plantation  they  will  take  the  right  attitude  toward  the 
ests  of  the  State  and  will  understand  what  Foresry  means  and 
at  the  forests  may  accomplish  for  the  State,  not  only  in  the 
y  of  producing  lumber  but  in  conserving  the  water  supply  of 
State  and  in  developing  recreation  places  for  the  people. 


PLAN  EARLY  FOR  FOREST  DAY 

It  should  not  be  difficult  to  find  some  public  spirited  citizen 
o  will  be  glad  to  turn  over  one  to  two  or  three  acres  of  land  for 
development  of  a  school  forest.  If  this  is  not  possible,  take 
the  matter  with  the  city  officials  to  see  if  there  are  not  sections 
undeveloped  parks  or  land  about  the  reservoirs  where  planting 
iild  be  an  advantage  from  every  standpoint, 
.After  .securing  the  land,  the  College  suggests  that  the  principal 
the  School  write,  giving  accurate  description  of  the  soil  and 
isture  conditions  of  the  area.  It  may  be  well,  where  It  is  diffi- 
t  to  describe  the  soil,  to  send  a  small  sample  of  it  by  parcel 
't.  The  College  will  then  make  general  suggestions  as  to  the 
es  suited  for  the  particular  school  forest.  An  order  sheet  will 
sent  by  the  College  which  may  be  used  for  ordering  the  seed- 
gs  and  this  may  be  filled  out  and  sent  directly  to  the  College  or 
the  State  Conservation  Commission  at  Albany. 
The  College  will  suggest  a  day  for  the  planting,  depending 
on  weather  conditions,  and  after  the  day  has  been  settled  upon 
ihe  school,  arrangements  will  be  made  for  a  Forester  from  the 


College  to  guide  the  students  in  the  planting.    It  may  be  desirable 
to  have  a  talk  for  the  students  during  the  day  on  Forestry. 

The  Forester  will  plan  to  get  to  the  School  the  night  before  or 
early  in  the  day  so  as  to  go  over  the  ground,  and  will  try  to  meet 
the  older  boys  so  as  to  organize  them  into  planting  groups.  It  is 
suggested  that  the  girls  assist  in  the  planting  either  directly 
through  carrying  the  trees  for  the  planting  or  in  furnishing  the 
lunch  for  the  boys  who  plant.  Before  the  planting  is  started  the 
Forester  from  the  College  will  be  glad  to  give  a  talk  either  in  the 
school  or  in  the  open  on  "Trees  and  what  they  mean  to  the  com- 
munity," or  will  give  a  more  formal  illustrated  lecture  on  "Forests 
and  Forestry  in  New  York."  The  College  believes  that  much  can 
be  done  in  schools  in  awakening  interest  in  the  many  phases  of  the 
activities  of  the  State  through  the  starting  of  a  School  Forest. 


WHERE     SCHOOL     GROUNDS     ARE     NOT     FULLY 
PLANTED  THE  COLLEGE  URGES  THE  OBSERV- 
ANCE OF  ARBOR  DAY  BY  THE  PLANTING 
OF  ORNAMENTAL  TREES  AND  SHRUBS 

There  is  nothing  that  adds,  by  so  small  an  effort,  so  much  to 
the  attractiveness  of  the  landscape  of  New  York  State,  as  the 
planting  of  good,  long-lived  shade  trees.  The  most  pressing  needs 
for  the  presence  of  shade  trees  are  along  country  roadsides,  vil- 
lage and  city  streets,  town  commons,  village  greens,  city  squares, 
rural  cemeteries,  recreation  areas,  play  grounds,  and  school 
grounds.  The  New  York  State  College  of  Forestry  will  be  very 
glad  to  assist  in  helping  to  lay  out  school  grounds  in  the  city  and 
in  the  country,  so  that  proper  provisions  may  be  made  for  a  good 
growth  of  trees  and  by  recommending  the  best  sorts  for  special 
purposes.  It  is  desirable  to  surround  the  buildings  in  which  the 
youth  of  the  State  spend  a  large  part  of  their  time,  with  fine 
trees,  properly  planted  and  cared  for.  The  impression  made  by 
beautiful  surroundings  is  as  essential  to  the  proper  development 
of  our  children's  training  as  the  providing  of  comfortable  and 
sanitary  buildings  and  good  text  books  and  teachers.  School 
Boards,  teachers  and  children  as  a  rule  are  glad  to  improve  school 
grounds  if  there  is  someone  to  suggest  how  this  may  be  done 
with  reasonable  expenditure.    Some  of  the  best  varieties  of  shade 
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trees  to  plant  are  Norway  Maple,  Oriental  Sycamore,  Pin  Oak, 
Red  Oak,  and  Ailanthus  for  the  cities;  American  Elm,  Sugar 
Maple,  Hackberry,  White  Ash,  Red  Maple,  and  Tulip  Tree  for 
the  towns  and  villages.  The  trees  recommended  for  the  cities 
can  be  best  obtained  from  some  nearby  commercial  nurseries. 
The  varieties  for  town  and  country  use  may  be  secured  from  the 
fields  and  woodlands,  although  as  a  general  rule,  in  this  case  only 
the  small  sizes  should  be  transplanted.  It  is  usually  possible  to 
interest  Village  Improvement  Societies,  Women's  Clubs,  and 
other  Civic  organizations  in  giving  support  to  tree  planting  cam- 
paigns. Where  a  quantity  of  shade  trees  are  to  be  planted  ar- 
rangements can  sometimes  be  made  to  secure  free  aid  from  the 
State  through  The  New  York  State  College  of  Forestry  at  Syra- 
cuse, N.  Y. 

OTHER    HELPS    IN    INTERESTING    STUDENTS    IN 
FORESTS  AND  THEIR  PRODUCTS 

The  State  College  of  Forestry  at  Syracuse  has  prepared  a  set 
of  30  different  hand  specimens  of  woods  of  the  State.  These 
are  3"  x  5"  and  a  little  less  than  ^4"  thick.  Each  specimen  is  care- 
fully labeled  and  numbered  and  the  label  gives  the  common  and 
technical  name  of  the  tree,  its  distribution  and  use.  With  the 
set  comes  a  little  pamphlet  describing  the  structure  of  the  wood 
and  making  special  reference  to  the  set  of  woods.  This  set  of 
woods  will  be  furnished  to  any  school  or  club  in  the  State  wish- 
ing them  at  cost,,  which  includes  transportation.  This  co§t  is  50 
cents.  At  all  times  the  College  will  be  glad  to  identify,  at  no  cost, 
•^peciniens  of  trees  and  shrubs  and  pieces  of  wood. 

The  College  is  preparing  for  distribution  also  a  set  of  some 
30  different  kinds  of  tree  seeds.  These  are  put  up  in  small  glass 
vials,  carefully  labeled  and  will  be  shipped  in  a  block  of  wood, 
fach  vial  in  a  compartment  by  itself,  so  there  will  be  no  danger 
of  breakage,  and  the  set  will  be  very  easily  handled  in  the  school. 
This  set  of  seeds,  with  the  pamphlet  describing  them,  will  be 
^old  at  cost  which  will  be  the  same  as  for  the  woods  collection. 

THE     COLLEGE     OF     FORESTRY     WILL     IDENTIFY 
SPECIMENS  OF  TREES,  SHRUBS  AND  WOODS 

It  may  be  that  there  are  trees  or  shrubs  growing  about  the 
*»chool  buildings  or*  on  the  grounds  about  the  homes  of  the  boys 
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and  girls  which  are  not  known  to  them.  It  may  be  that  certaHi 
woods  are  being  used  in  manufacturing  plants  in  the  city  or  in 
repairing  the  school  buildings  or  the  home  buildings  which  are 
not  known  to  the  pupils.  The  College  will  be  glad  at  all  times  to 
identify  specimens  of  trees  and  shrubs  and  the  woods,  giving  both 
the  common  and  scientific  names.  If  possible,  with  trees  and 
shrubs  send  in  small  specimens  of  leaves,  buds,  and  flowers  or 
fruit  if  they  can  be  obtained.  A  small  piece  of  wood  two  or  three 
inches  long  and  an  inch  thick  will  be  sufficient.  It  should  be  pos- 
sible for  the  children  of  the  school,  through  the  aid  which  the 
College  can  give  in  identification  of  trees  to  get  acquainted  with 
the  trees  of  the  entire  community.  Possibly  the  school  may  wish 
to  assist  in  making  a  tree  census  in  the  community  as  well  as  aid- 
ing in  the  proper  labeling  of  trees  in  the  parks  or  about  the  pub- 
lic buildings.  The  College  will  supply  tree  and  shrub  labels  of 
uniform  size  giving  common  and  scientific  names,  and  these  at 
cost. 


MoPCfrrr  ofJK  oiviaioN  or 


FORESTRY 

coLLrse  orM,  AGPiicuLtupe 
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THE  NEW  YORK  STATE  COLLEGE  OF  FORESTRY 

AT 

SYRACUSE  UNIVERSITY 

Designated  and  supported  by  the  State  as  the  Institution  for 
educational  work  in  Forestry  in  New  York. 

O^^ERS  AT 

SYRACUSE  UNIVERSITY 

FOUR  AND   FIVE  YEAR   PROFESSIONAL  COURSES, 

Leading  to  degrees  of  Bachelor  of  Science  (B.  S.),  Master  of 
Forestry  (M.  F.)  and  Doctor  of  Economics  (D.  Oec). 

At  the  State  Ranger  School  on  College  Forest  of  1,800  acres 
at  Wanakena,  in  the  Adirondacks,  a  one-year  Ranger  Course. 

On  Cranberry  Lake,  in  the  Western  Adirondacks,  the  August 
Forest  Camp,  where  anyone  interested  in  the  woods  can  get  a 
month  of  directed  recreation  along  forestry  lines. 

As  a  part  of  its  State-wide  educational  work,  the  College 
offers  to  make  plans  for  the  protection  and  management  of  tim- 
berlands  and  woodlots  and  for  the  reforestation  of  cut-over  and 
barren  areas.  Where  the  timberland,  or  woodlots,  or  barren 
areas  are  between  300  and  1,000  acres  or  over,  and  where  there 
is  a  reasonable  assurance  that  plans  will  be  carried  out,  they  will 
be  made  at  no  expense  to  the  owner.  Where  there  is  less  than 
the  above  amount,  it  will  be  necessary  for  owners  to  pay  expenses 
of  traveling  and  sustenance  while  the  plan  is  being  made.  Owners 
of  small  tracts  may  combine  and  by  bringing  the  area  to  300  or 
more  acres,  have  plans  made  without  cost. 

The  College  invites  correspondence  at  any  time  as  to  its  edu- 
cational work  or  regarding  the  protection  and  management  of 
forests  or  woodlots,  tree  planting,  forest  insects  and  tree  dis- 
eases, and  timber  treating. 
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USE  HILL  EVERGREENS  AROUND 
YOUR  HOME  OR  FARM 

One  picture  is  worth  ten  thousand  words.  These  five  speak  volumes.  Each 
one  shows  how  you  can  profitably  plant  Hill  Evergreens  around  your 
home  or  farm.  They  do  more.  Each  picture  tells  why  you  will  profit  by 
planting  Hill  Eveigreens.  Study  them  carefully.  Then  turn  to  pages  six 
and  seven  and  see  there  the  best  varieties  to  ptoit  in  your  locality. 


PLANT  HILL  EVERGREENS  FOR  ALL  PURPOSES 

Everereens  will  bring  a  new  beauty  and  charm  to  your  home  and  farm. 
Planted  around  your  house,  in  the  yard  or  around  the  bam,  garden,  orchard 
and  fields  they  will  actually  transform  your  place.  Homes  and  farms 
generously  planted  with  Evergreens  always  bring  higher  prices  than  other 
places.  Evergreens  are  an  "al!  the  year  round"  tree,  serving  you  faithfully 
and  efficiently  through  each  season  of  the  year. 
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EVERGREENS 

FOR 

)UR  HOME 

AND 

FARM 

HOWTHEYWILL 
IMPROVE  AND 
BEAUTIFY  YOUR 
PROPERTY 


TIM   Bv«rgT*«n  BpMimat 

C  Each  year  I  send  my  Evergreen  Book  to  thousands  of  the  coun- 
try's most  progressive  men  and  women.  With  each  one  I  send  a 
sincere  message  of  friendly  interest  and  good  fellowship.  This 
catalog  carries  that  message  to  you — on  every  page — in  every  one 
of  the  many  suggestions  for  the  improvement  of  your  home  and 
farm. 

C  Many  of  you  already  know  that  for  over  half  a  century  I  have 
devoted  all  my  time  to  growing  only  Evergreens.    To  those  it  is 
no  new  story  of  how,  in  1855,  right  here  in  Dundee — the  most  ideal 
climate  and  soil  in  the  United  States  for  the  growing  of  Evei^reens 
— I  began  with  only  a  few  acres  and  fewer  trees. 
C  Today  there  are  more  than  fifty  millions  of  Evergreen  Trees 
under  constant  cultivation  on  the  four  hundred  and  fifty  acres  that 
now  are  used  exclusively  for  my  Evergreen  Nursery. 
C  I^or  over  half  a  century  the  home-loving,  progressive  farmers  of 
this  country  have  been  writing  to  me  for  advice  about  Evergreens — 
asking  me  to  help  them  in  their  plantings — consulting  me  about 
the  best  ways  of  improving  their  homes  and  surroundings. 
C  I  have  answered  hundreds  of  these  letters,    I  know  many  (rf  the 
writers  personally — for  in  my  own  farming,  and  in  my  years  of 
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experience  with  other  farms,  I  have  helped  plan  many  attractive 
and  useful  Evergreen  plantings. 

C I  want  you  to  feel  just  as  free  to  write  to  me  as  my  other  friends 
do.  I  will  gladly  help  you  in  any  way  I  can.  Write  to  me  person- 
ally— freely — ^just  as  you  would  to  a  friend. 

C  As  an  ornamental  tree,  Evergreens  are  unsurpassed.  No  other 
trees  remain  green  through  summer  and  winter;  none  are  more 
beautiful.  But,  while  their  value  in  this  respect  is  great.  Ever- 
greens are  most  useful  in  other  ways. 

C  They  protect  houses,  stock  and  crops,  from  wind,  sun  and  snow. 
They  conserve  the  soil's  natural  moisture.  They  form  a  substantial 
shelter  and  nesting  place  for  the  birds  that  rid  your  acres  of  worms 
and  destructive  insects.  They  are  a  source  of  salable  timber  for 
fence-posts  and  other  uses. 

C  And  as  an  investment  that  brings  large  cash  returns  in  the  in- 
creased value  of  your  property,  there  has  never  yet  been  found — 
nor  will  there  ever  be — a  more  satisfactory  and  less  expensive  a 
tree,  so  particularly  adapted  for  farm  purposes. 

([  And  when  I  tell  you  that  every  State  Agricultural  Experiment 
Station,  every  Agricultural  College — even  the  Department  of  Agri- 
culture at  Washington,  D.  C. — will  give  you  the  same  facts  about 
Evergreens  as  I  do,  I  am  proving  conclusively  that  unless  you  have 
already  planted  Evergreens  on  your  farm,  you  should  at  least  in- 
vestigate the  great  value  these  most  useful  and  ornamental  trees 
have  for  improving  your  property  and  making  it  a  more  attractive 
and  prosperous-looking  place. 


■Tarrraan  planHsr  both  for  ptotMUon  And  onuuiMSt.    TUa  Is  »  r«i 
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WHERE  TO  PLANT  EVERGREEl 

SOME  FACTS  EVERY 
BEAUTIFY  YOUR  HOUSE 

IC  Could  anjr^thing  be  more 
attractive  than  a  home  taste- 
fully decorated  with  living 
Evergreen  trees,  that  hide  the 
bare  foundation  walls  of 
house  or  porch?  And  with  a 
few  Evergreens  planted  to 
liven  up  the  dull  places  and  with  a  hedge  along  the  front  walk,  there 
is  nothing  else  that  will  so  quickly  improve  your  home  as  inexpen- 
sively. Hemlock,  Dwarf  Mugho  Pine,  American  Yew  and  Ameri- 
can Arbor  Vitae  are  unexcelled  for  foundation  and  hedge  planting. 
They  all  can  be  trimmed  to  any  height  and  shape. 

HEDGE  AND  LAWN  PLANTING 

C  Evergreens  call  forth  sincere  admiration  in  every  season,  and 
the  home  with  well-planned  plantings  possesses  a  distinctive  beauty 
eternally  satisfying  to  the  owner  and  increasing  the  value  of  his 
place  all  out  of  proportion  to  their  low  cost. 

C  Hill  Evergreens  are  planted  singly  or  in  groups  on  the  lawa 
You  have  a  wide  range  of  selection — both  in  variety  and  price.  .And 
you  can  quickly  transform  your  home  surroundings  into  a  fragrant 
and  permanently  beautiful  place.  For  hedges  use  American  Arbor 
Vitae,  Norway  Spruce  or  Hemlock.  These  varieties  are  most  pop- 
ular. For  planting  singly  or  in  groups,  these  varieties  cannot 
be  excelled:  Colorado  Blue  Spruce,  Concolor  Fir,  White  Pine,  Jack 
Pine,  Douglas  Fir,  Scotch  Pine,  and  Red  Cedar. 
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JD  WHAT  VARIETIES  TO  USE 
FARMER  SHOULD  KNOW 
SHADE  YOUR  YARD 

C  Evergreens     are     satisfac-      r 
torily   used   for    shade   trees,      k 
But  because  many  folks  only      g 
think  they  cannot  be  used  in      I 
that  way,  this  fact  is  not  gen-    '  S 
erally  known.     And  their  use      B 
has  become  a  welcome  addi- 
tion to  many  homes,  in  that  the  limbs  and  dense  foliage  of  Ever- 
greens form  a  cool,    sheltering  playground  for  the  children.    And 
in  addition,  wherever  there  is  a  bare  spot  plant  an  Evergreen  tree. 
The  results  will  astonish  you  for  quickly  transforming  your  yard 
into  a  most  delightful  place.    You  will  find  Norway  Spruce,  Ameri- 
can White  Spruce,  Austrian  Pine,  Douglas  Fir  and  Red  Cedar  most 
satisfactory  trees  for  these  purposes. 

LANDSCAPE  YOUR  PLACE 

C  The  variety  of  Evergreois,  some  low,  some  medium,  and  some 
high  growing,  and  the  fact  that  many  varieties  yield  readily  to 
shearing  and  can  be  kept  at  any  height  desired  or  trimmed  to  any 
shape,  pemuts  of  beautiful  effects  impossible  to  secure  with  other 
shrubs  and  trees. 

C  For  medium  height  varieties  around  the  house:  Hemlock,  Doug- 
las Fir,  and  Concolor  Fir.  Of  the  higher  trees,  Norway  Spruce, 
White  Pine  and  Red  Cedar  are  excellent  selections. 
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HILL    EVERGREENS    AR] 
THEY  ADD  DOLLARS  TO  THE 
IMPROVE  YOUR  GARDEN 

C  Plant  a  row  of  Evergreens  cm  the  windward  sides  of  your  garden. 
Vegetables  which  would  not  mature  in  the  windswept  garden  can 
be  grown  in  the  protected  one.  The  productiveness  of  the  entire 
garden  is  greatly  increased. 

C  American  Arbor  Vitae  makes  an  ideal  garden  hedge,  also  serv- 
ing as  a  low  windbreak.  The  dense  growth  keeps  out  chickens, 
dogs  and  other  intruders.  Norway  Spruce,  American  White  Spmce 
and  Douglas  Fir  are  also  used  extensivriy  for  garden  planting. 

WINDBREAKS  FOR  SHELTER  || 

C  A  Hill  Evergreen  wind-  f 
break  sheltering  the  bam,  , 
barnyard,  pastures  and  stock 
runs,  takes  tbe  sting  out  of  I 
bitter  weather  for  both  nun  | 
and  beast  The  houses  are  ' 
kept  warmer  with  less  atten- 


tion to  fires  and  less  fuel.  Livestock  is  kept  comfortable  and  thriv- 
ing. Your  cattle,  horses,  sheep  and  pigs  eat  less  and  their  food 
goes  into  growth.  Chickens  lay  better  because  of  being  sheltered 
from  penetrating  winds,  and  the  bees  will  benefit  througb  tbe  in- 
creased protection  during  the  winter. 

C  Norway  Spruce,  American  White  Spruce,  Black  Hill  Spruce, 
White  Pine,  Scotch  Pine,  Austrian  Pine,  Jack  Pine,  Ponderosa 
Pine,  Douglas  Fir,  or  any  of  the  tall  and  medium  growing  Ever- 
greens are  the  varieties  to  use  for  these  purposes. 
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HE  NATIONAL  FARM  TREE 
VALUE  OF  ALL  FARM  LAND 
PROTECT  YOUR  ORCHARD 

I     C  A  Hill  Evergreen  windbreak  will  protect  your  orchard  and  pre- 

I      vent  many  bushels  of  (ruit  blowing  off  your  trees.    The  fruit  will 

I     color  and  develop  better.    Spraying  can  be  done  on  windy  days  in 

I     protected  orchards.    An  Evergreen  windbreak  is  the  best,  cheapest 

and  most  effective  insurance  an  orchardist  can  get. 

C  For  an  orchard  windbreak  use  Norway  Spruce,  American  White 

Spruce,  American  Arbor  Vitae  and  Ponderosa  Pine. 

INCREASE  YOUR  CROPS 

C  It  is  a  well  known  fact  that 
Evergreens  planted  between 
fields  and  along  fence  lines 
insure  larger  crops,  quicker 
yields  and  a  surer  growth  (rf 
grain.  And  for  protecting 
insect  destroying  birds,  Ever- 
green trees  form  a  splendid 
nesting  place. 

C  Crops  heading  out  will  not  "lodge."  This  protection  Extends 
for  a  long  distance  from  the  windbreak.  Crops  will  grow  better, 
because  the  windbreak  lessens  the  force  of  wind  and  also  conserves 
moisture.  The  increased  yield  of  both  crops  and  pastures  in  a  sin- 
gle season  will  more  than  pay  for  a  Hill  Evergreen  windbreak. 
C  Norway  Spruce,  American  White  Spruce,  Black  Hill  Spruce, 
White  Pine,  Scotch  Pine,  Austrian  Pine,  Jack  Pine,  Ponderosa  Pine, 
Douglas  Fir  and  Eur<^>ean  Larch  are  excellent  trees  for  field  and 
pasture  windbreaks. 


tu»  oKAud  ana 
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HOW  HILL  GROWING  METHOI 

HILL  EVERGREEN  TREES  ARE 

CThousands  of 
words  —  volumes  — 
could  be  written  on 
the  "whys"  and 
"hows"  of  Hill  Grow- 
ing Methods.  But  a 
short,  simple  state- 
ment of  the  various 
steps  will  be  more  in- 
teresting. 

C  Prom     the     begin- 
n  i  n  g   of   this    Ever- 
green   Nursery    in 
1855,    the    Hill    name 
has    been     associated 
with  Evergreens.  Ex- 
perts   have    been    in 
charge  of  the  differ- 
ent departments.  And 
the  long  experience  of 
Mr.    D.    Hill,    Presi- 
sed   by  the   study   and 
lis  sons,  who  play  an 
1    upholding    the     Hill 
h  quality. 

e  years  of  experience, 
:ed  by  careful  growing 
:eR  developed  &e   Hill       i 
k><.ic>iii(ii.    Hivuiod  of   growing    Ever- 

Df'd%  Hill s^niiu"        greens,  and  today  no  other  means  are 

jtikodso/crmixg  employed  on  our  place. 


IC  Only  those  seeds  are  used  that  come  from  the 
best  latitudes,  that  assure  healthy  trees  of  8b3<dute 

hardiness.     And   nothing   but   the   highest   quality 

of  Evergreen  seeds  of  the  most  life  and  vitality  are  ever  planted. 


PLANTING 


C  These  seeds  are  planted  in  beds  of  es- 
pecially prepared  ground.  When  the  seeds 
germinate,  and  the  little  seedlings  push  their 
way  through  the  surface  of  the  soil,  they  are  painstakingly  watched, 
and  protected,  until  they  are  old  enough  and  strong  enough  to  be 
moved  into  a  larger  space  that  gives  them  still  more  room  for  top 
and  root  growth. 
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WHY    HILL    EVERGREENS   AF 
QUALITY  THE  HIGHEST 


NO 
WEAKLINGS 


C  Any  uee  that  is  a 
weakling  will  not  survive 
the  various  processes  de- 
scribed and  will  naturally 
b«  eliminated.  This  accounts  for  the  high  quality 
of  Hill's  Evergreens.  This  is  the  secret  of  Hill's 
Evergreens'  certainty  of  growth.  For  no  other 
than  a  strong,  healthy,  sturdy  tree  can  stand 
the  successive  transplanting,  root-pruning  and 
second  transplanting.  They  die  of  actual  starva- 
tion, for  lack  of  sufficient  roots  to  feed  them.  And 
only  the  heavily  rooted  Evergreen  trees  survive. 

C  Many  nurserymen  either  do  not  realize  the  im- 
portance (A  this  or  are  unwilling  to  spend  the 
money  necessary  for  the  same  care  and  attention 
as  we  give  our  stock. 


■troDff  flbrami    I 


IMPORTANCE 

OF  CAREFUL 

DIGGING 


C  It  is  at  this  stage  in  the  growth  of  Hill 
Evergreens,  when  the  trees  are  from  six 
Inches  to  three  feet  in  height,  according  to 
variety,  that  they  are  ready  to  ship  to  you 
and  give  satisfactory  results.  Evergreen 
trees  of  this  size  are  most  satisfactorily  and  economically  handled 
and  shipped.  In  preparation  for  shipment  the  trees  are  dug  with 
the  greatest  care  by  the  use  of  specially  constructed  horse-drawn 
digging  machines,  which  carefully  remove  the  trees  from  the 
ground,  retaining  all  the  fine,  fibrous  feeding  roots.  This  is  one  of 
the  most  important  steps  in  successfully  handling  Evergreens.  It 
is  just  as  important  that  all  the  fine,  fibrous  feeding  roots  are  skil- 
fully dug  up  uninjured,  as  it  is  that  these  trees  get  a  chance  to 
grow  these  fine,  fibrous  feeding  roots. 

f[  Customers  living  at  a  distance  invariably  express  surprise  and 
gratification  at  the  excellent  condition  in  which  shipments  arrive 
after  a  long  journey.  The  Hill  quality  of  stock  and  the  Hill  method 
of  digging,  handling  and  packing— THAT'S  THE  ANSWER. 


KlU  "qiuUty"  la  tH*  UffhMt  obtaiubla.  It  li 
tlia  accapted  atuidara.  Tbara  la  no  Iwttar.  Vo 
othar  Snu  cui  anpply  70n  tli*  aama  liigh  giuliO 
liTariTaaiu  for  th*  aama  prlo*.  Ou  aaormoa* 
raarlr  ontpnt,  togethar  with  tha  parfactlon  of  aa 
orsasliatiou  tialuaa  to  lltit  on*  objact — tha  onltiTa. 
tlon  of  ETergTMna— auftblM  na  to  m»ka  oar  prloaa 
tha  lowaat  obtalsftbU  for  aAtlaflwtoiy  traaa. 
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VERY  MUCH  IN  DEMAND 

PRICES   THE    LOWEST 


[ 


CThen  these  Evergreens, 
freshly  dug,  are  taken  im- 
mediately   to    packing 
rooms — away    from    exposure    to   wind    and 
Bun,  ready  to  be  sorted,  graded,  labeled  and 
prepared  for  shipment. 

C  Hill  Evergreens,  when  prepared  for  ship- 
ment, have  their  roots  carefully  packed  jn 
damp,  genuine  peat  moss.  Why?  Because  moisture  cannot  be 
conserved  in  any  other  way — a  fact  acknowledged  by  every  tree 
wpert. 

C  Then  the  Evergreens  are  put  in  a  suitable  box  or  bale.  This 
prevents  the  trees  from  shaking  around;  keeps  the  roots  of  each 
one  safely  secured  in  its  peat  moss  bed ;  gives  every  tree  plenty 
of  pure,  fresh  air,  and  prevents  them  from  overheating.  Thus  they 
are  in  first-class  condition  when  they  reach  you. 


Id  It's  care  all  the  way  through,  from  beginning 
to  end,  that  is  exercised.  And  no  nursery  in  the 
world  gives  such  care  at  every  stage  of  the 
growing,  digging,  handling  and  packing  as  we  do.  None  of  them 
insist  on  the  little  extras  that  we  use  to  preserve  life  and  strength. 
Buy  your  Evergreens  direct  from  true  Evergreen  Specialists.  Save 
$3.00  to  $5.00  out  of  every  $10.00  on  your  Evergreens.  Get  your 
Evergreens  when  you  want  them,  direct  from  the  grower,  at  low 
grower's  net  prices,  delivered  fre^,  properly  grown,  dug,  handled 
and  packed,  and  guaranteed  to  be  first-class  by  a  guarantee  you  can 
depend  upon. 


W*  tarn  ■  nosaolrattawi  lot  of 
Torkan  ban  mt  Dnndaa.  W«  giv» 
onr  btslu,  lH»ira  uid  tanaol*  to 
av«m*aii  rrawUV.  Wa  kumr  from 
UEporlouM  that  tlian  la  only  ona 
wa7  to  riow  and  handla  arar- 
vaaaa  aBocaaafnlly — tlia  Hill  war. 
That's  -Wbr  Blll'a  BTarrraana 
rrow,  why  tbor  InvarlablT  ffiTa 
aatlafaoUon.  Wa  liallava  In  what 
wa  havo  to  aall  and  wa  valna  onr 
Tavntatton  too  hlghlT-  to  Jaopa^ 
dlia  It  In  any  ■wnj. 


Inatraotloiia    and 


packad    raady    tor 
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WAY  SPRUCE 

GREEN  FOR  WINDBREAKS 

— traiuplaiitB  easily — absolutely  hard; 

I  LEADER"  for  windbreaks 

ly   Spruce    throughout   the  United  Stai«  if 
>ldlty  of  growth,  aurensaa  of  srowlns  iliir 
Hs  Bs  B  windbreak,  shelterbelt  or  screer. 
iBked  what  vsrlety  of  Bvorgreen  la  besi  ((r 
would    Bay    unheal tatlngly    THE    NORIVaI 

irtH  of  the  country.  Norway  Spniw  »ini- 
ears  ago  are  still  giving  aervlce.  (rra'-f 
BleBdlly  and  satisfBclorily  and  Mvinian! 
making  big  money  for  their  owners  '^■- 
year.  I  cannot  add  atronger  t«9tinior;y  ^-■ 
to  Its  worth  than  to  aay  that  1  use  N'- 
way  Spruce  exclusively  for  wtndbret.r. 
my  own  farms." 

It  admirably  adapts  Itself  to  all  ^■- 
dttlona  and  combines  practical  usetu.:." 
with  ornamentation  wherever  usefl.  l^ 
dense  growth  forms  an  almost  imperil  .■ 
ble  barrier  to  the  sharp,  cold  n  ir.ilf  .-. 
(roHta  that  are  bo  damaglns  to  stocs  :•: 
crops.  Many  frutt  orchards  nr*  pni:;^''.- 
from  the  ley  blasts  from  ihe  no-_  >' 
rowB  of  Norway  Spruce  along  tin  >■«"■ 
dary  lines. 

So  valuable  have  they  become,  i  t' 
vltalKy   and   strength    to   cattle  and  cr^  i 

creased  value  of  at  least  !B  per  Ctrl  i:;.' 
Ing  been  added  by  the  planting  of  ir.i' 
Spruce  for  wlndbrealis  and  shelters. 

For  planting  along  line  fences,  ^' 
tween  fields,  walks,  borders,  drlTM  J-: 
around  orchards,  vegetable  gardeiu.  a,'  . 
barns,  stock  shelters,  pig  pens,  po-n  ■ 
runs,  apiaries,  the  rapid  growif.  '■■ 
masses  of  dense  follaee  of  thtx  Emtr'- 
forms  a  quick  and  permanent  shdier  n-' 
Ing  winter  and  summer  that  la  unequal'-' 

Mo*,  tranaplaata      Elacb       It  ''' 

12  to  18  Inches J0.20     il.iO  >«' 

18  to  21  Inches 35      i-'-'  '-' 

2  to     !  feet ..,      .45       3,08  ''■- 

6  Of  same  sl«o  at  10  ral«- 
EO  ot  same  size  at  100  nte 


A  Hb^  lowirorwar  Sprao*  Windbnak.    Ainionsii  ooaipuatlTalr^a;^-.^^ 


ILLINOIS — Norway  Spruce  la  one  of 
ihe  b«3t  Evergreens  for  windbreaks  for 
ttiis  state. — E^x  perl  mental  Station,  Urbaoa, 

IOWA— Very  valuable,  an  excellent 
iroBer.  hardy,  easy  to  handle,  an  all- 
»rounii  satisfactory  tree, — EitierlmeDtia 
SuilOD,  Ames,  Iowa. 

lIASaACHUaETTS — The  Norway  Spruce 
li  birdy  and  satlsfactorv  here. — Aerlcul- 
lun]  ColleKs,  Amherst,  Mass. 

MISSOURI— Norway  Spruce  Is  a  sure 
Kronar  and  entirely  reliable. — State  Unl- 
terajly.   Columbia.   Mo. 

MICHIGAN— Varieties  best  Bulled  tor 
this  state  are  Norway  Spruce,  While  Pine. 
Jick  Pine. — -3.  Fred  Baker,  E^x  peri  meat 
Biation,  Bast  I^anslns.  Ulch. 

WISCONSIN — Norway  apnioo.  White 
Pin*  and  Jack  Pine  are  the  best  species 
lir  this  etate. — E.  U.  Qrlmth.  Stale  For- 
fler,  UadlaoQ,  Wis. 

NEW  TORK — "ThB  Norway  Spruce  la 
of  rapid  growth  and  la  a,  graceful,  hand- 
wmc  tree  with  dense  foliage.  It  is  one 
of  the  best  coniCars  for  windbreaks  and 
■hFlttrbelts." — I..  H.  Bailey,  Cornell  Unl- 
itrMly.  ltbac&,  N.  ¥. 

PENNSYLVANIA— -The  Norway  Spruce 
1*  an  excellent  conifer  for  windbreaks 
Slid  Bhelterbelts  and  Is  hardy  all  over 
tbc    state." — fixperlment     Station.     State 


University    of 


^ni  Mormj  Bpnu*  Vlndbreak  pioteotlnf  lioiua,  nrdeD  and  faad  lot.  ■••  yovay 
™V*«^  Muted  to  Isft  to  pMtaot  bara.  Tbla  famez  baU*TM  Is  avnorara  Wladbreftfca. 
_"*—  *)»••  of  tbem  on  Us  itam.  uui  bu  ordeMd  another  for  this  flpAtv—aU  Bill  st    " 
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BUok  KlU  Spraoa  WlaabrMk  m  lom.    Jt  la  aa  Mk&owl«d««d  fkot  tbM  wtadteMb 
«on**rT*  tnolstvra  and  nwk*  binrn  orop« 

Black  Hill  Spruce 

A  Valuable,  Noteworthy  Tree 

A  Splendid  Variety  for  the  Western  States 
Whare  a  Tree  la  Needed  that  WiU  Endui« 
the  Hot  Sun  and  Drylns  Winds  of  Snouner 
and  Give  Protection  from  Cold  Winter  Winds 
and  Stoma. 

This  is  a  form  of  the  White  Spruce  which 
has  but  recently  been  introduced  into  cnltira- 
tion.  It  is  a  native  of  the  Black  Hills  country 
of  South  Dakota  and  is  proving  to  be  an  ex- 
tremely valuable  evergreen  for  the  prairie 
planter.  It  possesses  a  well  developed  root 
system,  is  easily  handled  and  is  very  hardy  ami 
I  quite  resistant  to  drought  and   the  drying  in- 

fluence of  winter  winds.     It  has  already  been 
I  planted  to  a  considerable  extent   in  some  of 

'  the  most  trying  sections  of  northern  and  west- 

ern Iowa  and  for  these  sections  has  proved  to 
be  one  of  the  most  valuable  evergreens  for 
general  planting.  It  is  more  easy  to  trans- 
plant and  promises  to  occupy  a  prominen: 
place  in  all  future  plantings,  Botanically  i(  is 
merely  a  variety  of  the  White  Spruce  of  the 
East,  a  modification  probably  due  to  cnviron- 
Blaok  Hill  Bpmo*  ment. 

In  form  it  is  more  compact  than  the  White  Spruce  and  its  foliage  possesses 
less  of  the  glaucous  tinge  and  the  needles  arc  heavier  and  more  prominent.  It  is 
not  quite  as  rapid  a  grower  while  young  as  the  true  White  Spruce. 

The  Black  Hills  Spruce  as  a  tree  for  shelter-belts  and  commercial  planting 
deserves  a  high  rating  and  in  a  comparatively  short  period  of  time  has  madt  a 
definite  place  for  itself  in  the  commercial  list.  In  the  territory  from  Cherokee  we-t 
and  on  the  Missouri  River  bluffs  it  is  one  or  the  most  successful  evergreens. 

Even  the  little  fellows  are  stocky  and  compact.  For  ornamental  plantings  its 
?"''active  foliage  makes  it  extremely  valuable  for  park  and  lawn  planting,  which 
in  addition  to  its  longevity  and  ease  of  culture  surely  entitles  it  to  a  position  among 
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Black  Hill  Spruce 


prairie  planting,  in  the  states  of  South  Dakota,  Minnesota,  Nebraska,  Kansas,  etc., 
ud  when  planted  in  rich  soil  with  favorabie  weather  conditions  its  growth  is 
wonderfully  strong,  rugged  and  luxurious.  Seldom  if  ever  has  a  new  variety  sprung 
to  quickly  into  favor  and  popularity  as  the  Black  Hill  Spruce.  Its  many  sterling 
qnalities  proclaim  it  preeminently  the  tree  of  the  future.  For  general  planting  Black 
Hill  Spruce  is  worthy  of  the  strongest  endorsement.  The  trees  are  perfectly  hardy 
and  the  foliage  is  unusually  thick.  It  has  already  taken  a  place  in  the  front  rank 
as  a  truly  remarkable  tree  well  suited  lo  our  varying  climatic  needs.  Plant  liberally 
of  this  splendid  variety  and  you  will  never  regret  iL  It  grows  to  large  size,  finally 
reaching  a  height  of  75  to  100  feet.    Moderately  fast  grower. 

SOUTH  DAKOTA  — The  Black 
Hill  Spruce  has  no  superior  for  hardf- 
ness  and  utility.  Valuable  for  wind- 
breaks and  all  farm  plantings..  Grows 
compact,  uniform,  uninjured  by  droughts, 
transplants  readily,  and  deserves  of  be- 
ing largely  planted. — Agricultural  Exper- 
iment Station,  Brookings,  S.  D. 

IOWA — A  valuable  tree  for  Iowa. — 
.\.  T.  Irwin,  Department  of  Horticulture, 
.Ames,  la. 

MINNESOTA  —  A  most  valuable 
iree  and  succeeds  well  anywhere  in  the 
Slate,— E.  G.  Cheyney,  University  Farm, 
St.  Paul,  Minn. 


Each 


Tha  BMnt7  of  Spruoa  Tr*«s  In  Wlntar 
Vmlimble  Everywhere 

"No  matter  where  you  are  located — 
north,  east  or  west— you  will  And  In 
inn  Black  Hill  Spruce  a.  tree  of  rare  value. 
For  Windbreaks  It  Is  at  the  top  of  the 
list,  hardy,  perleet  In  ahape — compact 
and  wlaflpKiof.   To  apr ''  " '■" 


. s  in  ItB  n 

— D.  HILL,  President. 


A  Block  of  Bin*  Ipmo*  X 


•  la  am  VaTMT7 


Colorado  Blue  Spruce 

A  Gem  of  the  Rockies 

Glistening  Silvery  Blue  in  Color 

Absolutely  Perfect  in  Fonn  and  Hardiness 

Other  trees  there  are  of  almost  every  imaginable  color  and  form,  but  here  is 
ruly  the  culmination  of  nature's  highest  effort  to  produce  the  beautiful.  Picture 
u  your  mind  a  perfectly  shaped  tree,  with  an  abundance  of  heavy  foliage  of  a  rich 
jlistening  blue,  which  flashes  and  sparkles  in  the  sunlight,  and  you  can  form  only 
L  faint  idea  of  ihe  magnificent  beauty  of  this  truly  marvelous  tree.     The  glory  oi 


Colorado  Blue  Spnica 

■pUudld   for   giauviag   trlXh   dark   foU»r«a 

tMsB  In  limckEiound — givas  aoparb 


King  of  Spruces 


Clothed    In    royal    robea 
and  sapphire,  in  shape  a  „ 
pyramid    of   mlnKl™    beauty   and 
stateHness,   It    is   the   Joy   of  the 

beholder,  the  delight  of  the  owntr," 


— D. 

HILL. 

fused 

Kohl 
Rock 

allttudi 

fn  tlOO.OO  to  be  r 
nffle    tree.      It   Is 

of  8,000 'to  10. a 
a  level.  A  ve 
K  the   gems  of  i 

HARRISON,  Jo 

"Enclosed  find  photograph  of 
ne  of  the  Colorado  Blue  Spruces, 
have  two  of  these  trees  which 
purchased    from    you    nine    iJi 


water,  Colorado. 
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Spludld  Syxgiuun  planting.    Bln«  BpniM,  nn,  Plnaa,  •*«• 

Colorado  Blue  Spruce 

Grows  Successfully  Everywhere 

Tht  Flashing  Brilliancy  of  Its  Steel  Blue  Foliage  Is  Unsurpassed.     Absolutely  Hardy 

— Transplants  Easily.    Thrives  north — ^ast — south  and  west 
the  Blue  Spruce  is  in   its  foliage,  which  is  an   intense  steel-bl«e.     It   is   difficult  to 
!crin  an  idea  of  the  beauty  and  immensity  of  this  phenomenal  tree.     It  has  created 
f  great  sensation  throughout  the  United  States  and  Europe  and  is  indeed  a  triumph 
in  evergreen   growing. 

.\s  we  have  specialized  in  this  variety  for  many  years,  we  have  succeeded  in 
building  up  a  magnificent  stock  (without  doubt  the  largest  in  the  world),  and  in 
*ilking  through  out  Nurseries  one  sees  block  after  block  of  these  wonderful  trees 
in  all  sizes  and  stages  of  growth,  all  being  perfect  in  form  and  color,  which  annually 
iiiraci  many  visitors  from  ail  over  the  country. 

Don't  miss  purchasing  one  of  these  trees.    There  is  a  genuine  treat  in  store  for 
everyone  who  plants  this  variety,  for  it  is  difiicult  to  form  an  idea  of  its  beauty  and 
aitraeiiveness  until  you  have  seen  it.    This  variety  needs  no  petting  or  protection 
»sthey  are  absolutely  hardy  everywhere.     No  shearing  or  trimniing  is  required— the 
''aiural  habit   is  to  grow  to  a  conical   shape.     Group  several  trees  in  the  corner  of 
ihe  lawn  and  watch  thera  grow.     Allow  passages  between  the  trees  for  best  ettect. 
Tliey  also  show  up  well  at  entrances  and  along  paths  and  drives.     The  growth  is 
"Priglit,   bold,   solid   and    massive,    making   a 
splendid  lawn  decoration.    We  recommend  it 
"iihout  reserve.    It  should  be  planted  about 
nery  home  in  every  state  in  the  Union  and 
"erywhere  will  it  give  satisfaction. 

SAY3  D,  HILL:  ^Plant  liberally  of  this  tree 
and  you  will  never  regret  tt  1  have  yet  to  see 
a  Ware  where  it  will  not  Brow  aucceasfully  and 
J,  nave  been  shipping  It  to  every  state  in  the 
Luton  ever  since  flrat  Inlrofluced  from  the 
liocky  Mountains  of  Colorado." 

met,  tnuspUnts         Each            10  100 

'  lo     8  Inches    tO.15          (1.25  110.00 

J  to  10  Inches 20            1.50  12.00 

"^  to  12  Inches 25            1.85  15.00 

5  of  same  size  at  10  rate. 

ai>  of  same  alxe  at  100  rate. 

,    Hole:     Omug  lo  the  increasing  demand  for  largtr 

'  III  in  ihape  and  color.  Back  tree  tuiJl  be  dug  wiili 
'll'a         "'   """''   ""^""^    burlappcd   and   froferly 

.WoSi  Spwlinsns                              Each  Pair 

JW)  feet,  B.  &  B (3.00  8  6.50 

5  to  *  (eel,  B.  &  B 3.75  7.00 

'  to  6  feet,  R  &  B 5.75  11.00 

'  "o  t  feet,  B.  A  B 6.60  12,60 
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Hemlock  I 

I 

The  Best  and  Itfost  Orna- 
mental of  all  Hardy  , 
Evergreens 

The  choicest  and  mo«t  beautiful  of 
all  evergreens,  absolutely  hardy.  Its 
delicate  fem-Uke  foliage  Is  superb.  Sat- 
isfactory planted  either  alone  or  in 
groups  with  other  trees. 

A  beautiful  Evergreen  of  graceful 
habit  and  unequaled  for  ornamental 
planting,  but  on  account  of  the  enor- 
mous demand  the  last  few  years  has 
become  quite  scarce.  For  garden,  lawn 
or  park  planting,  this  variety  stands  out 
as  one  of  the  best.  Attractive  at  all 
seasons  of  the  year,  especially  in  the 
spring  and  summer,  when  the  new 
growth  comes  forth  a  delicate  light 
green,  soft  and  fern-like.  It  is  one  of 
the  few  Evergreens  which  thrive  in  a 
partial  shade.  Excellent  for  hedges, 
responding  readily  to  shearing  and  can 
be  kept  to  any  desired  height  or  form. 

Although  the  illustration  herewith  shows  something  of  its  magnificent  form,  no 
photographic  reproduction  could  do  justice  to  its  beautiful  foliage.  While  shearing 
is  not  necessary,  if  done  judiciously  it  will  grow  much  bushier  and  stronger.  This 
tree  is  entirely  distinct  and  altogether  unlike  any  other  species.  It  is  splendidly 
adapted  for  general  planting  and  deserves  a  place  on  every  lawn  in  America. 
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Hemlock 

A  Grand  Native  Evergreen 

Unsurpassed  for  Rich 

Beauty 

We  have  Tested  It  Thoroughly  and 
Recommend  It  Highly. 

The  Hemlock  surely  takes  first  pUce 
as  a  truly  remarkable  Evergreen  tree, 
having  few  equals  as  yard  or  lawn 
specimens,  and  for  groups  where  rich, 
dark  green  foliage  is  wanted,  nothing 
can  excel  it.  Hemlock  quickly  adapts 
itself  to  a  wide  range  of  soil  and  cli- 
matic conditions.  From  the  first  we 
have  always  regarded  this  variety  as 
one  of  the  leaders  and  as  our  friends 
become  better  acquainted  with  it  they 
join  us  in  our  admiration  of  its  ex- 
quisite form  and  delicate  beauty.  It  is 
certainly  one  of  the  most  charming 
varieties  of  the  whole  Evergreen  fam- 
ily, and  is  now  widely  used  throughout 
the  United  States    in    all    ornamental      ,       .  ■.■»«>.■  ,       ■ 

lawn  plantings.     It  has  been  known  to      y-  '    -•'■     -■  A— ^w--—---**    •*'■ — '^ — 

attain   a   height    of   70   feet,    but    more  ,..  . ^,  .. 

olien  they  average  twenty-five  to  thirty        ■•""Hx*  »  "*^*  "',"*■'"  "•  ''•^ 
feet  in  height.  ^^^ 

Being  an  entirely  distinct  variety  it  is  unlike  any  other  species  and  its  man 
sterling   qualities,   including  moderate  growth,   longevity,  hardiness,  adaptability  ' 
shearing,  compact  conical  shape  and  graceful  appearance.  lead  us  to  endorse  it 
Diost   enthusiastic    terms.      Plant    liberally   of   this    charming   variety   and   you   v 
never  regret  it. 

Prioa,  tnnBplants  Eacb         10         IOC 

3  lo     6  Inches tO.lO      10. iS     I  4.0 


i  Inches!!! 


5  of  same  bIeb  at  10  rate;  GO  of  b 
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>  visit 

viit-n  I  called  on  this  Ohio  _ 
Evergreen  Windbreak  and 


White  Pine 


King    of  the  Forest 

Tboroushly  laUsfactory  for  Iowa,  Minnesota  and  all  states  east  of  the  B 

The  ONE  best  pine  for  all  New  England  States.    Rapid  grower,  long  lived. 
Makes  perfect  Windbreaks,  Sheltcrbelts,  Screens,  Woodlota 

The  While  Pine  is  without  question  the  best  all  around  tree  of  the  entire  Pine 
family,  for  planting  in  the  states  east  of  the  Mississippi.  On  account  of  its  rapid 
t'rowth,  value  as  windbreak,  shellerbelt  and  screen,  varied  uses  on  the  farm,  and  case 
of  planting,  this  tree  is  the  most  successful  conifer  of  the  northern  and  eastern 
sia:i's.  It  is  not  fastidious  in  its  requirements  and  grows  under  the  greatest  variety 
of  climate  and  soil  conditions. 

As  a  windbreak,  While  Pine  has  no  superior.  It  grows  thick  and  compact. 
fjrniitig  an  absolute  barrier  to  winds  and  storms.  Being  a  rapid  grower,  it  soon 
gives  good  protection.     It  is  thorouRhly  hardy  and  is  impervious  alike  to  extremes 

"!t«  rapid  Rrowth  damonstratH  that 
be  BUCceHSfully  grown  on  prairie  S'-:i 
-  —   —•  —  '   ---Ti  any  othar   Dine  un.l 


for    wlndbre 


Michigan  Agrlc.  CoUese. 

East  I.an3ins.  Uich. 
live   to    Iowa.      Succeeds   well    c-n    bIT 
Haa  high  value  for  windbreaks" 
Agricultural  Experiment  Station. 
Ames,  Iowa. 

: "Rapid  grower.     Hardv.     Best  for 

teaches  beat  development  in  region  of 


OUUtr  KDd  BMntr  Ara  Combluad  1b  This  Fluitlnff  of  White  Pin* 


White  Pine 


R^d  Grower,      LoDg  Lived.     Does  Well  Everywhere.     Make*  Perfect  Wind- 
breaks, ShelterbeitB  or  Screens.'    A  Big  Money  Saver  for  Slock  or  Grain 
Fanners,  Orcliardists,  Poultrymen,  Beekeepers 

A  noted  Hortloultui-lat  In  wrlUng  about  White  Pine  aaya;  "In  the  ecoDomy  of  kind 
evidence  the  White  Pins  stands  in  the  front  rank  amonK  our  benetactora.  The  wonder 
'ha[  men  do  not  surround  themselves  with  these  faithful  sentinels,  which  in  great 
mlts  irould  stand  euard  around  their  homes,  defending  them  from  the  fierce  qtorma 

"Talie  a  home  on  a  bleak,  windswept  plain  t*lth  no  protection  and  It  1b  a  picture  of 
'Olaiion.  It  is  bombarded  by  the  storms  and  the  anowa  swirl  around  it.  There  la  the 
in  out  (here  in  the  open.  Turn  the  stock  out  to  water  when  the  cutting  nOrth  wind  la 
liw  lero  and  they  stand  shivering  as  they  drink.  The  terrible  cold  eala  their  flesh 
iV-    To  them  winter  is  a  martyrdom. 

"This  can  all  be  eliminated  by  the  use  of  an  EverRreon  Windbreak,  for  which  White 
»  is  best  suited.      I   have  noted,  when   the  hot  winds  raeed,  that   while  flelila  of  corn 
il;e  open  were  burned  up  In  August,  those  places  sheltered  by  Evergreen  Windbreaks 
nuced  good  crops.    Here,  then,  are  your  groves,  shelterbelta  and  Evergreen  enclosures. 
■fi   year   gives    you    protection    and    comfort    till    it    seema   that    your   honta    has    been 
^'ed.atversl  hundred  miles  to  the  south." 
MASSACHUSETTS— "The  White  Pine  la  our  moat 
'J&ble  tree  for  windbreaks,  and  thrives  admirably 
sn  ]inrtH  or    the    state.      In    this   vicinity    a    tract 
Wiite  Pine  between  six  and  seven  acres  haa  been 
llrtthln  two  years  for  14,800.00." 

Massachusetts  Agrlc.   Exp.   Sta.. 

Amherst.  Mass. 
'^HIO— -'White    Pine   Is   our   beat    RverKreen    for 
Jbree.k  planting   and   grows   well    throughout   the 
t.     It  Is  a  hardy  and   rapid  grower." 

Wooater,  Ohio. 
':ON>JECTICUT— "While  Pine   Is   native  In    thia 
"  and  grows   well  in  many  different  soils.      It  la 
adapted  to  light,  sandy,  Rladal  soils,  which  pre- 

purposf 

Wisconsin— ■■White  Pine  is  a  native  of  Wls- 
K  It  Is  entirely  hardy,  and  can  be  grown  In 
'trclton  of  the  state," 

University  of  WlsoonBin. 

Madiaon.  Wis. 
MINNESOTA— "White  Pino  Is  one  of  the  fastest 
I'lS    and     the    most    useful    of    Evergreens    for 
!l'reak   planting.      It  Is  B   magnlHeent   tree." 
University  of  Minnesota, 
St.  Paul,  Minn, 
ftlee,  tnuMplMits  Each  10  100 

1  12   Inches t0.20  11,50  1  5.00 
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Seotcli  Pin*  Wlndbtaak 
"Windbreak  protects  a  huge  barn   in  the  foreground  not  i 
.tlim   ivllh  tlie  owner,  who  entertained  me  at  hta  home  last 
"     '   Windbreak  the  best  pront  maker  on  my  farm." 


Scotch  Pine 


A  Fast  Gro-wiog  Evergraen.    Best  of  all  Pioneer  Windbreak  Trees.    Very  Orna- 
mental.   Do«s  not  Injure  Crops.    Grows  Rapidly  on  Saady  Soils 

This  is  one  o(  the  hardiest  of  Evergreens.  It  has  been  planted  more  than  any 
other  variety  on  the  cold  prairies  of  our  north  and  northwestern  slates,  where  it 
thrives  with  immense  success.  Good  results  are  attained  by  mixing  it  with  other 
varieties  of  Evergreens  for  windbreaks,  shelter  belts  and  screens.  It  is  one  of  the 
fastest  growing  Evergreens  we  have,  often  growing  3  feet  in  a  single  season,  and 
won  obtaining  large  size.  At  maturity  it  reaches  a  height  of  50  to  60  feet.  In 
point  of  practical  value  it  stands  second  only  to  the  White  Pine  and  is  so  well 
I  .,     .    ,  ''    i  been  widely  planted  all  over  the  country  with 


D.  Hill  says,  "Scotch  Pine  Is  the  best  of  all  pioneer  windbreak  trees.  It  will 
sUnd  extreme  exposure  and  is  very  ornamental.  In  most  places  it  has  seemed  to 
rival  all  other  varieties  in  ehility  to  stand  hardships.  It  generally  makes  a  growth 
of  over  a  feet  per  year  on  an  average  as  a  young  tree,  and  like  other  Evergreens 
ioes  not  injure  the  crops  in  its  immediate  vicmity." 


■"M  made  with  8 

"uecesHful.  On  dry.  aandy  soils  we  find 
Stotch  Pine  Rrows  more  rapidly  than  any  of 
the  other  pines.— Austin  F.  Hawes,  State  For- 
»8l»r,  Burlington,  Vermont, 

NORTH  DAKOTA— The  Scotch  Pine  suc- 
weds  well,  and  we  have  seen  it  grown  In  a 
fiood  many  locations. — O.  B.  TValdron,  Depart- 
"lent  Horticulture  and  Forestry,  Agricultural 


MONTANA— From 


iiich  u  Scotch  Fine,  Red  Cedar.  Arhor  VljBe. 
■lack  Hill  Spruce  and  Austrian  Ptne.  Of 
"<*e  the  most  HUCcesBfuI  Ihus  far  has  proven 
?  ,be  the  Scotch  Pine. — state  Agricultural 
-oiUee.  Port  Collins,  Colorado. 
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X  pifrimn  gf  Mlll'a  SvargiMBa  Is  Iowa.    Mat*  WlndbrMk,  H»dfa  knA  K*wn  Tmm 

Austrian  Pine 

Hardy,  Rapid  Grower,  Long  Lived.     Excellent  for  Windbreaks 

MISSOURI— "The  Austrian  Pine  thrives  splendidly  In  Missouri.  It  Is  perfefily 
hnnly  and  ts  not  Injured  l>y  the  long  droughts  that  wo  sometlmea  have.  I  have  n.-'<f 
known  It  lo  wlnt€r-kill.  It  will  reach  a  very  old  age  and  It  Is  one  of  the  best  evergr»tn> 
for  this  state."— W.  L.  Howard,  Unlvereity  o(  Missouri,  Columbia,  Mo. 

MICHIGAN— "The  Austrian  Pine.  Introduced  from  Europe,  has  been  widely  plan^td 
over  the  northern  part  of  the  United  States  for  many  years.  It  has  proven  itself  eniif'-ly 
hiirdy  In  Michigan,  where  old  trees  are  found  with  great  frequency  tn  dooryards.  cctu''- 
iiiii-s,  parks  and  public  grounds.  It  has  a  very  rugged  habit  of  growth  which  et\e>  " 
I  Nira  value  for  certain  kinds  of  ornamental  pIcuitiDg." — Michigan  Agricultural  Collc$<:. 
li;st  Lanalne,  Mich. 

IOWA — "Thla  variety  Is  extensively  planted  here  and  Invariably  gives  good  resulis. 
Fully  as  hardy  as  the  Scotch  Pine  and  lives  equally  as  long.  It  possesses  a  heavy,  dark 
Hieen  foliage  and  Is  considered  a  superior  variety  for  windbreaks  and  sheltet-belta.  Ill* 
rapid  In  growth."— Iowa  State  Agricultural  College,  Amea,  Iowa. 

OKLAHOMA— "I  have  had  long  experience  In  southern  Kansas  ralslnS  overgrMM 
and  I  found  that  the  Austrian  Pine  and  Red  Cedar  were  the  beat  trees  for  the  pra:-':« 
^■■ctlona  of  all  those  tested."— N.  O.  Booth,  Oklahoma  Agrieultural  Experiment  Slaiii''- 
HtlUwater,  OWa. 

This  valuable  tree,  although  of  comparatively  recent  origin,  has  gradually 
worked  its  way  into  favor  until  today  it  is  one  of  the  most  well  known  and  wiJil}' 
])l;iiued  evergreens  on  the  list.  In  open  positions  a  broad,  bushy  crown  is  produiii. 
which  is  very  ornamental.  Its  stronR.  massive  branches  impart  an  air  of  sturdinc^i. 
making  it  a  favorite  for  grou^  planting.  On  account  of  its  rapid  growth  and  t^- 
triiiie  hardiness,  it  is  of  inestimable  value  as  windbreaks,  shelter  belts  and  screen? 
][>  dense  prowth  stops  snow  and  wind  and  in  a  few  years  the  trees  grow  to  a  si;t 
that  renders  excellent  protection  to  Stock,  crops  and  buildings. 

Price,  tranapUnti  Bach  10  100 

6  to  12  Inches J0.26  »1.8B  t  ».M 

12  to  18  Inches SO  Z.25  1».«0 

6  of  same  alie  at  10  rate:  SO  of  same  slie  at  100  rate. 
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1  BtAlUl*  lose  dxonglit 


JACK  PINE 

Hardy— Endures  Extremes  of  Heat  or  Cold.     Very  Desirable  for 

Windbreaks,  Groves,  Shelterbelts  and  Screens.      Grows 

where  others  Fail.    Thrives  on  the  Poorest  of  Soil 

This  variety  is  unquestionably  well  suited  to  the  dry,  hot  climates  and  sandy 
»ils  of  Kansas,  Oklahoma.  Texas,  New  Mexico,  Nebraska  and  the  Dakotas.  Wind- 
wtaks  o(  Jack  Pine  planted  near  Brookings,  South  Dakota,  in  1B08,  have  done  re- 
markably well  and  are  very  vigorous  and  thrifty.  In  the  sand  hills  of  Nebraska  its 
powlh  and  success  is  phenomenal.  Protection  for  stock  and  crops  from  the  hot, 
parching  winds  of  summer  and  the  cold,  drj-  winter  winds  is  an  absolute  necessity 
in  some  states,  and  for  this  purpose  Jack  Pine  cannot  be  excelled. 

"Jack  Pine  makes  a  satisfactory  growth  on  poorest,  sandy  soils  and  it  must  be 
wnsidered  as  one  of  the  best  _  trees  for  such  situations.  It  cati  bt  planted  with 
'"ctcss  where  most  other  species  fail.  It  makes  a  serviceable  windbreak  and  may 
w  planted  for  the  production  of  posts  or  saw  timber.  It  is  one  of  the  most  rapid 
Srowing  pines,  will  stand  considerable  drought  and  is  seldom  injured  by  frost. 

"I  have  known  plantations  which  had  been  set  out  only  four  years  to  average 
ineiHht  eight  or  nine  feel."— Prof.  G.  B.  McDonald,  Iowa  State  Experimental  Sta- 
"oa,  Ames,  Iowa. 

,,  PROP.  8.  B.  OREBN  of  St  Paul,  Minn..  Bays:  'Thla  tree  under  favorable  clroum- 
;»n«B  will  occaslonnlly  attain  a  helglit  ol  12B  feet,  with  a  tilameter  of  twelve  inchea. 
"  makea  a  tremendous  growth  while  younR.  A  single  acre  will  yield  *0  to  50  rords  of 
"^  and  a  great  deal  of  farmiaB  timber  besides." 
MICHIGAN— "Jack  Pine  la  a  native  to  Mlch- 
:";.ii'i  IB  well  Bulterl  to  the  poor  sands  ot  the 
py^i  .'■".f"t  o'  ttie  stale.  On  the  so-cnlled  Jack 
™t  landa.  and  cut-over  areas  where  the  soil  la 
wpoor  for  other  evergreens  to  thrive.  Jack  Pine 
J^»  Place."— Michigan  Agricultural  Colleee,  East 


nil '^'^'^^'^T A— "The  Jack  Pine  ia  the  hardiest 
In  rv  ""rRrecn  we  have  and  Is  especlttHy  adapted 
„.  "v.  loose  HoU,  where  It  has  a  wondrous  power 
""lith    1*""^'"*  drought.      It  Is  of  rapid   growth. 

dj-v  '?  ""  being  planted   extenalvely   throughout 

u'.  lot  Btates  ot  the  Weal."— The  University  of 
^"iMsota.  8t  Paul,  Minn. 

,,,.  ^A^'ADa— "Jack  Pine  Is  found  throughout 
•■n...^''*'"'"^  of  Manitoba  on  sandy  soils  and 
..;  "*»  Ua  beat  development  west  of  Lake  Wln- 
t  flourishes  on  dry.  sandy  plains.  The 
'mber  produces  a  good  crade  of 
erial.       It    (- ' --  = 


JACK  PINE 

FOR 
KANSAS  and  NEBRASKA 

"The    Jack    Pine    has    long   been 

■-    -        -    -     of    j 

^.^    ........    far    Ihf    Rflr' 

of   Kansa  

"Thousands    of    Jack   Pine    trees 
have  been  planted  here  within 

the    reporlB   that    I    have   secu 


'I  Jaeh  Pine 


j.    IPrlM,  trwnavlMita 
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Ponderosa  Pine 

Haa  Dense  Foliage,  Requires  Uttle 

Space  and  Grows  WeU  Wltbout 

Cultivuioa 

The  Bull  or  Ponderosa  Pine,  also 
known   as    Western   Yellow   Pin 


I  United  States. 
1  for  planting 
isippi  River. 
I  dense  foliage  and 
in  close  stands,  it 
indbreaks  and  sheU 
jrticuhurist 


native  to  the 
and  is  thoroughly  s 
west  of  the  Missi 
Because  of  it: 
ability  to  grow 
makes  excellent  w 
ter  belts.  A  prominet 
of  South  Dakota  says: 
of  this  tree  on  ihe  top  of  a  hill,  now 
averaging  about  twenty  feet  high, 
straight  and  thrifty  as  a  pine  should 
be.  Never  have  they  showed  a  dead 
limb  or  lost  their  leader.  If  you  con- 
sider it  too  much  work  to  cultivate 
or  even  break  the  ground,  just  stick 
it  out  on  the  sod  and  if  it  starts  the 
first  season  it  will  come  on  and  make  Z  ft 
mind  droughty  spells  or  sod-bound  siteB." 
PclcB,  tranaiilaiiti 

3  Incfits 


>   ]$  1 


G  or  same 

aiie  at  10  rate;  50  of  same  Blze  at  100  rate. 

like  an  emblem  of  hope  In  the  head  of  desolation. 

were  turnlns  yellow.  I  noticed  some  trees  very  Breen  ^"'' 

e.  8.  HABBISO* 

:oO  feet  away.^' 

WIND-BRE 

scnKNS 
shhiIrs 

roR 

COUNTRY . 
HONES 


las'  Kroniul  you  honia  will  t> 
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Concolor  Fir 

Queen  of  the  Firs 

\  Rockr  MouDtaln  Variety  of  ChannlnK 
Beauty.  A  Nadva  Tiw  of  Escepiiond 
Merit  and  Abiolute  [Urdlneia.  Plant 
Llbenlly  o(  Thl*  Tree  and  You  '"'" 
•■     er  Re: 


Never  Resiet  It. 
A  beautiful  EverKreen  from 
the  Rocky  Mountains,  and  in  orna- 
mental value  second  only  to  Blue 
Spruce.  Its  foliage  is  long,  soft 
and  graceful,  varying  in  color  from 
light  green  to  deep,  soft  blue;  it  is 
entirely  different  from  any  other 
variety.  Being  a  comparatively 
rapid  grower,  it  soon  matures  into 
tall,  broad  specimens  of  magnifi- 
cent beauty.  It  is,  without  doubt, 
the  moat  successful  of  all  Firs,  and 
has  become  so  widely  known  and 
appreciated  that  it  is  planted  e^- 
tensively  throughout  European 
countries,  where  it  is  very  popular 
and  much  admired  for  its  many 
sterling  qualities.  A  tree  perfectly 
hardy  and  long-lived,  even  in  the 
most  exposed  situations,  reaching 
at  maturity  a  height  from  60  to  80 
feet.  Beautiful  effects  are  produced 
by  planting  a  group  of  Concolor 
Fir,  Blue  Spruce  and  Douglas  Fir, 
as  their  charming  tints  of  blue  and 
green  contrast  prettily  and  nothing 
could    be    more    ornamental    for 

An  eminent  horticulturist  writes  of  Con  col  oi 
about  them  is,  though  their  native  home  is  far  inland 
altitude,  they  make  one  of  the  finest  coast  trees  that  c 
sheen  of  other  trees  will  fade  with  passing  years,  these 
their  attraeiiveness  to  the  very  last.  In  order  to  see  th 
you  need  to  visit  them  while  bearing  their  cones." 

Prl««,  tnnsplftBta  — ' 


as  follows:  "A  singular  tliin? 
,d  they  thrive  at  a  Juf'ii 
be  secured.  While  ih( 
tain  Xheit  glory,  k«P'"S 
!  trees  in  all  their  gloo 


3  10  Inches. 


0   of  Bl 


..(0.2S 
.  .      .30 


10 
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Balsam  Fir 


HOST  FRAGRANT  OF  ALL  EVERGREENS 
A  native  American  variety  and  a  handsome 
Irce  of  characteristic  aspect.  The  bark  on  all 
but  ihe  very  oldest  trunks  JS  abundantly  sup- 
plied with  rosin  blisters  which  yield  the  Can- 
ada balsam  of  commerce.  Thrives  on  bottom 
land  and  moist  slopes.  Quite  hardy  except 
wiih  sevete  north  exposure. 

Ur.  Thos.  McAdam  of  New  Jersey  in  a  re- 
cent article  says:  "The  Balsam  Fir  of  the 
North  is  the  most  fragrant  of  all  evergreens. 
The  characteristic  odor  of  far  northern  woods 
ii  chiefly,  if  not  solely,  due  to  this  fir.  The 
yonng  growths  are  often  used  for  making  pil- 
lows. The  best  Christmas  trees  are  also  fur- 
nished by  this  species.  Would  that  some 
hybridizer  could  get  the  fragrance  of  it  iDto  all 
our  other  evergreens." 


S&l»m  rir 

10  loo 

10.60  J1.50 

t  100  rate;  600  at  1000  rate. 


European  Larch 


FAST  GROWING  VALUABLE  TIMBER  TREE 

European  larch  is  preeminently  the  fastest  growing  variety  known  that  has 
a  high  value  as  timber.  It  will  grow  if  planted  on  good  soil  and  well  tended  while 
iinall,  nearly  one  inch  in  thickness  each  year  of  its  growth.  The  practical  value  of 
ihis  tree  is  certainly  not  overestimated.  Notwithstanding  its  quick  growth,  its 
timber  has  been  proven  by  actual  tests  to  be  more  durable  than  a  good  man^  of  the 
slow  growing  hardwoods.  On  account  of  the  prominence  given  this  variety  by 
ieveral  of  the  leading  agricultural  papers,  not  only  have  thousands  of  small  groves 
or  woodlots  of  one  or  more  acres  in  extent  been  established,  but  many  large  com- 
Riercial  plantations  have  been  planted  out. 

Larch  is  known  from  the  Atlantic  to  the  Pacific  and  for  a  practical  tree  for  all 
purposes  it  is  unsurpassed.  When  grown  singlyand  planted  on  lawns,  parks,  pub- 
lic grounds  or  avenues,  few  trees  are  so  majestic  and  imposing.  This  interesting 
icee  admits  of  striking  landscape  results  on  account  of  the  graceful  feathery  foliage 
with  its  soft  tones  of  green,  fading  and  falling  in  the  autumn  with  tones  of  deep 
ydlow  and  bronze.  Contrasted  against  the  somber  green  of  taller  evergreens  it 
19  remarkably  beautiful.    Truly  a  beautiful  tree. 


5  at  10  rate;  60  at  100  r. 


10  100 

12.50  tlO.Ofl 


"•tUlemlL    It  la  now  k  aosro*  of  oosatant  annual  laooma.  ■nppiyuig'  ub  ownar 


attracted  world-wide  aftertion. 

It  also  has  that  which  is  of  prime  im- 
portance, a  vigorous  constitution,  forming'  a 
tree  of  wonderful  sturdiness,  absolutely  peruct 
in  every  particular,  and  our  thorough  trials 
lead  us  to  endorse  it  in  our  most  enthusraft:c 
terms.  It  takes  a  place  in  the  front  rank  as  a 
remarkable  variety  suited  in  every  particular 
to  our  varying  climatic  needs  and  withstand! 
our  coldest  winters  with  impunity.  This  is 
truly  a  tree  among  trees,  and  the  fact  that  we 
alone,  after  many  years  of  experiments,  have 
devised  a  process  for  successfully  raising  them 
from  seeds,  marks  an  important  epoch  in  the 
tree  world.  Both  the  tree  loving  public  and 
ourselves  are  to  be  congratulated  thai  iliis 
grand  variety  is  now  procurable  in  sufficient 
quantity  for  general  distribution  and  planting. 

T  Kansas. 
tisfaci.Tr 

Srowth  because  It  Is  well  Hulted  to  Kansas  con- 
Itlons. — C.  A.  Scolt.  Kansas  State  Agricuhuril 
College,  Mantiattan,  Kansas. 


h  Bvlandla  (COT*  of  M9S  Caflan  In  Iowa  ownaA  fay  propzlatoz  of  "OadazkBltF'  1 
Bad  CaOara  glow  raooaaaftiUr  Vortli,  B«at,  Bontli  ftnd  W«n 
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>Red  Cedar 


While  Pine,  they  make  up  for  It  In  bushlnesa  and  robust  appearance 
and  chat  all  EverKreens.  especially  the  Hed  Cedars,  are  ffreat  altrac 
lor  blrdB  and  should  be  more  extensively  planted  by  farmers  for  this 
Fon.— Cedarcrest  Farm,  Whitealde  County,  IlUnola. 

IOWA— The  Red  Cedar  Is  a  hardy,  thrifty  srower  and  does  wel 
all  parlB  of  Iowa — and  should  be  planted  In  Increaslnir  numbere. 
thrives  In  all  classeB  of  soils,   from  dry  uplandi    ' 


)  feet. 


from 


lu  hardiness,  pen 
eitfnsive  planting 
facTory  hedge  tree. 


A  number- of  Red  Cedar 


_   .  Indbreak  planting. 

with  round,  dense  head,  and  reachr-   - 
--'-  -    feature  of  tbi 


1S70  I. 


1S80  a 


planted  on  the  college  c 


as  it  responds 


nil,  Dept.  of  Forestry.  Lilncoln,  Mebra 

StINNESOTA— About  twenty  years  ago  my 
troiher  and  I  bought  one  hundred  Red  Cedar 
icta,  ranging  from  four  to  twelve  inches  high, 
fur  planting  on  our  place  In  Kandiyohi  County. 
MiniL  We  planted  the  trees  a  foot  apart  In  one 
;oir.  When  we  were  flnished  they  eould  hardly 
I*  seen  on  account  of  their  small  sUe.  After  cul- 
iivaitng  three  years  we  transplanted  them  to 
"here  they  now  set  In  a  row  on  each  side  o(  the 


II  the  bi 


',  sixte 


The   t 


We  did  not  expect  to  see  the  day  when  these 
anches  would  shake  hands,  but  In  a  year  or  two 
^y  will  touch  elbows.     The  trees  average  twenty 

^l  In  height.     Nr^l   n    hrnn^h   nf  anv   nt   lhii«iik   rv*»f»n 

luuly,  MinnesotiL 


S  Inches . . . 

5  of  a: 
50  of  BI 


M«d  Cedar  li  vary  statelT  mnA 


UMllant  wlndbMsks.  tiMffMi  aafl  lawn  ti 
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AMERICAN  ARBOR  VIT^ 

Beat  Tre«  for  Genenl  Phnting 
in  Rxiatence 

No  Evergreen,  either  native  or  Introduced,  -will 

endure  so  much  hardahlp  and  Brow  on  so  sreat  a 

«fiei>-  of    soils    as    the    American    Arbor    Vltae. 

We   have    the    lareest    and    finest    slock    of    this 

viiieiy  Jn    ths   country   and    guarantee    our    trees 

[i>  be   absolutely    firat-class    In    every    particular. 

Vie   have    featured    this    noteworthy    variety    for 

rnanv  years,  becomlne  expert  In   Its  propagation, 

JHiiJ     Hill's     American      Arbor     Vltae     are     now 

>knowledged  to  be  the  finest  procurable.  They 
have  that  whlcb  Is  of  prime  Importance — a  hardy, 

viEorou.s  constitution,  with  an  abundance  of 
strong,  healthy,  flbroun  roots. 

FOR  HEDGE  PURPOSES  It-  la  unsurpassed. 
Owing  lo  Its  compact  appearance  when  sheared 
and  Us  bright  green  color.  It  la  without  doubt  the 
t*Bt  tree  for  hedRe  purposes  that  grows.  Being 
perteclly  hardy  and  of  comparatively  rapid 
erowih.  It  forms  a  beautiful,  compact  hedge  in  a 
remarkably  short  time.  It  is  preeminently  a  tree 
without  an  equal  for  practical  utility  and  orna- 
mental value.     There   Is   not  a  lawn,   no  matter 

or  what  proportion,   where,  an  Arbor  Vilae   hedge  .       _  .   ^       _,» 

would  not  enhance  its  beauty  to  a  high  degree.  Ameriomn  Arbor  Tltae 

FOR  GROUP  PLANTING  It  ts  unexcelled,  and 
wben  planted  In  this  manner  It  grows  tall,  stately 
and  pyramidal,  Its  beautiful,  flat,  fern-like  foliage 
overlapping  each  other,  forming  splendid,  sym- 
metrical specimens  unsurpasecd  for  rich  beauty. 
The  permanent  allractlvenesa  of  one's  home  Bur- 
roundines  Is  undeniably  incomplete  without  a 
(roup  of  these  charmlns  trees,  which,  growjng 
tall  and  well  formed,  become  more  beautiful  each 

WINDBREAKS.  SHELTERBELTS  AND 
SCREENS.  —For  practical  purposes  such  as  wlnd- 
t>ri>aks  for  stock  pastures,  poultry  yards,  orchards, 
Karilens  and  buildings.  It  Is  rapidly  becoming  more 
MliuUr  each  year.  By  planlinK  quite  close  to- 
ielher,  as  In  illustration,  their  branches  InterlocK 
closely,  forming  a  barricade  through  which  cold, 
piercing  winds  cannot  penetrate. 
Mm,  tnuiaplftnti  Each  10  100 

3   to     6   Inches .' lO.OS  tO.SE  $3.E0 

<  to  JO  inches 10  .76  6.0O 

10  to   12   inches •.IB  1.00  7.00 

12  to   15   Inches 20  1.S6  12.00 

6  of  same  size  at     10  rate. 
60  of  same  size  at  100  rate.  Tin*  lor  OnMUMttkl  bm  Floating 
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Norway  Pine 

Very  Hardy  and  of  Rapid 
Growth 

Like  ihe  White  Pine,  this  variety 
firows  well  on  sandy  soils  where 
the  nioiilure  supply  is  liniiEed.  It  close- 
ly resembles  the'  Austrian  Pine,  the 
foliage,  however,  is  darker  green  and 
not  quite  so  Stiff.  The  bark  has  a  red- 
dish tinge.  It  has  been  planted  (juilc 
extensively  for  some  years  and  we  can 
recommend  it  highly  for  ornamenial 
lawn  planting,  groups,  windbreaks  and 
wood  lots. 

NEW  HAMPSHIRE— In  my  opin- 
ion Norway  Pine  is  superior  to  all  other 
varictios  of  pines.  It  grows  on  poor 
soil,  is  free  from  injury,  exceedingly 
sturdy  and  grows  rapidly. — J.  H.  Fos- 
ter. New  Hampshire  Agricultural  Ex- 
periment Station,   Durham,   N.   H. 


G  at  ID  rate;  60  at  100  rats. 

American  Yew 

A  Superb  Native  Variety 

This    magnificent    tree    is    one    of    the    grandest,   hardiest    Yews    in  existeoc«.     V. 
■■    unloubtedly   one  of    the    most  distinct  and  valuable  varieties   of  the   entire  family. 
t    is    to    America    what    the    grand    old    English    Yews    are  to  England,   the    naliocal 
■Of.      Although   growing    very    slowly,    it    possesses   a    peculiar    tint    in    the    coli-r   if 
s  foliage,    so   far   unapproached   by   any   other  variety.      It  is   admired  for  its  appro- 
parks  aBd  cemeteries,  but  espetiiiily 
jular  for  small  lawns  and  dixiryards 
2  space  is  limited.     The   foliage  is  a 
ep,   dark,    verdant    green,     with    a 
>eculiar  richness  and  &.  certain   stiff 
formality    of  growth  that   pleasrs 
the  taste  of  evervone.      It  grows 

I  splendidly  in  sliady  location."!, 
such  as  the  north  side  of  a  build- 
ing or  under  other  tree. 
The  Yews  are  proverbially  long 
lived  and  instances  are  given 
where  they  have  existed  for  crr- 
turies.  In  siie  this  rcmarkaMe 
tree  rarely  grows  over  five  fe-.t 
high  and  about  twice  as  broad.  In 
season  it  is  covered  with  iTight  re.i 
edible  berries  which  contrast  vcn- 
irettily  with  its  dark  green  foliSKe 
.hough  difficult  to  propatfate,  their 
!  is  easy.  The  available  supplyis  al- 
■ed. 

_        ^  _  rue,  ..«i.mulW  B«ft       _10_ 
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Boxwood 


(ikc  Ideal  Decoradoos  For  Porches,  Terraces, 

Wallu,  Driveways,  EotruiceB 
This  variety  is  so  popular  as  to  hardly  need 
Inscription.  It  has  always  been  and  still  is 
s«niially  a  home  plant.  The  glossy  aromatic 
ullage  is  always  fresh  and  green.  The  tubbed 
pccimens  are  widely  used  for  porches,  ter- 
Kfi.  walks,  driveways,  entrances  and  formal 
ardtns.  All  the  various  forms  are  compact. 
BOXWOOOD  PYRAMIDS.  Excellent 
Pfcimens  trained  to  perfect  pyramids. 
Frl»  Each      Pair 

ttft.  tubtxd     I3.G0        J«.0O 

1  ffel.  tubbed     4. BO  7.60 

Ittt,  tubbed     B.OO  9,00 

leel,  tubbed   •.76       12.00 

BOXWOOD  STANDARDS.    Straight  stems 
iih  symmetrical  globular  crowns. 
Mm  Each      Pair 

■  '0  IS  Inch  Ktema,  IB   to  IS  Inch 

"owna,    tubbed    (3.75      t  7.00 

•  io  It  Inch    ntrmB,    IG   to   IS   Inch 

crawiiB,    tubbed    6.T5        12.TG 

BOXWOOD  BALL  SHAPED,  clipped  solid. 
I;i<e1y  clipped  specimens  of  globular  form, 
iiiahle  for  vases,  urns,  etc. 

FMee                                                                 Each  Pair 

ttirh,  luhbed tS.'.b  17,00 

iTirh.  tubbed 4,26  9,25 

Inch,   tubbed B,fiO  10.50 

BOXWOOD  BUSHES.  Suitable  for  borders, 
'"iKes   and    window-box    planting.     May    be 
irarfd  into  various   forms. 
Woe  Each  10 

1"  12  Ench    *0,60     f  3.75 

15  Inch 

1!  Inch    


.90 


30  inch    2.25        18.75 

BOXWOOD  DWARF  EDGING.  Used  ex- 
iiiivcly  for  bordering  walks  and  very  popu- 
'ioT  edging  porch  and  window  boxes. 


Boxwood  pymnld. 


Hill's  Evergreen  Seedlings 


We  have  specialized  In  the  Krowlng  of  SeedllnKs  for  over  hait  a  century  and  luvi 
the  largeet  and  moat  complete  stock  In  America.  We  have  every  facility  for  growml 
from  seed — plus  the  finest  natural  location  Iti  the  United  Statea — plus  over  flfly  year* 
practical  knowledge  of  how  to  do  It  best.  We  are  growing  millions  annually.  Vi"e  ji 
to  a  great  deal  of  expense  gathering  and  sowing  our  seed,  but  we  think  It's  worth  !■ 
all  to  know  (hat  the  little  trees  are  true  to  name,  healthy  and  vigorous.  (See  lllnstraili'n.l 
To  obtain  best  results  EvsrgrMn  Seedlings  should  not  be  planted  Where  w»nl«l 
permanently  at  once,  but  should  be  bedded 
~~it  in  garden  under  shade  for  one  year.  In 
choice,  well  protected  spot,  where  they 
n  be  watered  and  cultivated  and  weeded. 
Plnnt  in  rows,  four  feet  long,  two  Inches 
t  in  the  row  and  the  rows  six  Inches 
t.  Shade  the  Hrst  season  with  lath 
lea  or  bru.sh.  At  the  end  of  the  first 
they  will  have  developed  sufficient 
ua  roots  so  they  will  be  ready  to  set 
where  wanted  permanently.  Great  care 
Id  be  taken  to  have  the  ground  in 
er  condition  for  planting.  Spade  It 
deep*  rake  It  fine  and  level  ani?  afterward 
B  that  the  trees  are  tramped  firmly  Into 
the  soli. 


T 


T 
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HILL'S  EVERGREEN   SEEDLINGS 

Size  J 


™Kl^Flr ".■■.-■■.',■■.■.'.■.*'.■.■.■.■.'.■/.*.      6 


lack  Hill  Spruce  . 
riKltmann  Spruce 
orvay  Spruce  . . . 
^rwaj"  Spruce    ... 


"arf   Mughb    Ptne    . 
■art  HuRho  pine   , . 


!   Pine    . 


■ntm   Pine    '.'...'.'.'.      6 

nifrlcan  Arbor' Vitao' !!!  I !!"!!!!!!!! !  '.'.'.'.'.'.'.      2 

merioan  Arbor  Vltae   4 

ninpsc  Arbor  Vltae    i 

^0  of  same  variety  and  size  at  ino  rate;  500  at  a 


3   yr 

3  yr. 


HILL'S  DECIDUOUS  SEEDLINGS 


African  Sweet   ,, 

»talpa  Speclosa B 

l^lalpa  SneclOHB 12 

'.lille  Aab    1  j 

'hlle  Ash    IS 

'.We  Ash    24 

■.Id  Red  Cherry it 

■  lid  Black  Cherry 8 

In  Oak e 

■*■!  Oak 3 

:*d  Oak    12 

Jack  LocuHt 6 

Hack  Locust 12 

Hack  Locust 1 R 

inif  rlcati  Elm 12 

EO  of  same  variety  and  Blze  at  100  r 


Oidna  tot  ■ttflltny  ; 


t  okU  for  %t  Uut  50  Of  uij  ou  TUlctT. 
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AmatiOMi  Wtalta  Elms  **•  iMantUnl  t 


Hill's  Deciduous  Trees 


This  department  Includes  trees  < 
es  are  manilold,  the  more  import 
Piter.  No  garden  or  landscape  it 
ur  lawn,  doorynid  or  treebank,  ar 
'--  --■'  •-- -'  r  property. 


s  and  fully  uphold  the  reputation  of  all  "Hill  Oro 


vhlch  drop  their  leaves  In  winter.    1 

e  beaulificntfon  of  landncane,  shade 
rllhout  them.  Plant  a  (ew  of  Ihes 
tte  surprised  how  they  will  Inrreus* 
ered  below  are  all  select,  straight  r 


AMERICAN  WHITE 
ELM 

A  Good  Shade  Tree 
Fine  for  Treebank,  Park 
and  Boulevard  Planting 

ITobably  the  moat  picturesqut o' 


Frio*,  tiuiapiauta 


thickly  covered  wll 

leave.-,  but  si.i:  ■! 

wide  apart  at  the  t 

like  treea.     In  a  few  years  Elms  (r<l 

tually  they  re-nh 

fully  a   hundred   fe 

cL      A  characl.r- 

istic  Is  that  eo^h  ir 

e  is  compo.-^*.!  "l 

farancliiK    from    th 

all  of   the   trees   k 

but    most   of   them 

do,    and    those   K> 

whom  Elms  are  a  fs 

miliar  sight  com* 

to    look    for    the    o 

(curving     trur.!-' 

as  part  of  the  lands 

cape,  a  landmark, 

a    distlngui-shinB    p 

stead.      The    trees 

[et    finest    In    I   f 

shortest  time  when 

growing  In  mol-T 

loam,  but  they   will  rfow  anywherf 

We   grow    them   for 

high  class  relall 

trade  and  have  a  e 

mplete  supply  of 

all  siz..s. 

Each                  10 

100 

..$0.:O              11.50 

t  5.0O 
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•  Tma  In  VnxMrji  notice  Ilow  MTalcht  uid  ol*mn  and  how  w*U    biuohed 


Norway  Maple 


itrlve.  or  m  find  any  other  tree  so  aatlsfactory  In  growth 
'.Ih  such  handsome  follafie,  such  splendid  ruesed  frame 
'Id  trunk.  In  the  nursery  thene  Mapiea  begin  to  form  a 
round  head  above  B.  Btralcht.  smooth  trunk,  and  as  they 
rruw  older  the  head  becomes  denser  and  rounder,  and  the 
"nba  and  trunk  alralght  and  strong.  The  branches  grow 
iiral;;ht  horizontally,  and   the  leaves  are  broad  and   very 

They  grow  fast,  their  shape  la  sraceful  when  they  are 
title,  and  when  they  tiro  old  their  foliage  Is  beautiful, 
11(1  [he>-  are  thor"uenly  dependable  In  all  situations.  Once 
■stabllshed.  Maples  are  good  for  two  hundred  years  of  the 
ln->st  kind  ot  shade. 


SCHWEDLER'S  PURPLE  LEAF 
MAPLE 


r  weeks,  and  then 

^?% 

10 

IToiwftr  H»pl* 


I  knd  Arbor  Tltae  Hedtf«.     Dont  yon  wish  yon  bad  ttaam? 
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Chonp  7<ni7  shrnlMi  Ilk*  ttaU  »ad  tli«r  will  ahow  ■pleudidlr 

Hill's  Ornamental  Flowering  Shrubs 

Wlielher  your  siiace  is  limited  to  a.  small  yard  or  is  a  lawn  of  many  acres,  shrub- 
are  indispensable.  If  you  purchase  your  shrubs  from  os,  you  will  get  a  succession 
of  bloom  from  early  spring  till  frost  comes  in  tlie  fall,  together  with  beautiful  coli' 
and  form  in  the  foliage  and  bright  berries. 

It  is  our  aim  to  produce  every- 
thing in  Flowering  Shrubs  thai  is  uj'- 
ful,  hardy  and  worthy  of  general  cui- 
*  tivation  in  our  climate.  We  provi;> 
conditions  which  produce  the  highc-T 
quality  in  shrubs,  which  are  B^o■.^^ 
with  plenty  of  room  to  develop  an 
abundance  of  fibrous  roots  and  lar.c^'. 
strong,  healthy  tops.  In  plmii'-' 
shrubs,  prepare  the  ground  as  for  .i 
crop  of  potatoes,  and  keep  ii  cuUi- 
vatcd  or  mulched.  In  groups,  plan' 
about  four  feet  apart. 

Nothing  adds  more  to  the  btaiity 
of  a  place  than  to  have  the  side?  ai  J 
background  well  filled  with  E^oul^^ 
of  shrubbery. 


Prlo* 


1BBA.  TAV  BOUm 
<BEldal  TTUtk) 

■  t 10.36 


Pilo*  Bacb 

2    to  3   feet I0.S6        I- ■ 

FraFI>B    VSXBtAM    U£AC     . 
PriM  Each  ".■ 

japaxbsb'  BUffii  HoimsuoKUj 
Prto»  Enrii      ,.!;■ 

2   to  3   feet tO.lS  t-'-'" 

HOOK  OmAVOB 

Prlo*  Eacli  ,J' 

2   to  3   feet tO.SS  '■' ' 

TABTABIAH  aOBBXBUUm  „, 

Pilo*  Eich  ,.', 

2  to   3   feet lO.M  I'" 

OBBBV  BU»B  ... 

PtIm                                          Each  j;, 

3  to  1  reel W.JS  "■■' 

PtIm                                          Kach  .'", 
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Japanese  Barberry 

Famous  for  Low  Hedges 

Of  all  deciduous  shrubs,  this  variety  is,  we  believe, 
Ihe  most  valuable  for  making  low  hedges.  Of  Japa- 
nese origin  and  of  rather  dwarfish  habit  of  growth, 
low,  regular  and  compact,  requiring  very  little  prun- 
ing. It  has  tine  thorns  and  small  round  green  leaves 
that  change  color  in  autumn  to  a  brilliant  fiery  crim- 

Creates  one  of  the  most  beautiful  hedges  imaginable 
and  is  made  still  more  beautiful  by  great  numbers  of 
pretty  drooping  yellow  flowers,  which  arc  followed  in 
the  fall  by  bright  red  berries,  in  great  clusters,  which 
adhere  to  the  branches  throughout  the  winter.  It  is. 
used  extensively  for  inside  decoration,  for  it  cer- 
tainly is  one  of  the  most  delightful  berried  shrubs  in 
our  entire  collection. 

This  Barberry  is  absolutely  hardy,  of  the  easiest 
culture  and  will  grow  in  any  soil  or  situation.  It 
will  stand  considerable  shade,  and  can  be  grown 
under  trees  if  not  planted  too  closely  to  the  trunks, 
fl  is  of  slow  compact  growth,  but  will  eventually 
attain  a  height  of  five  or  six  feet. 

It  is  a  variety  notable  because  of  absolute  hardi- 
ness even  in  cold  northern  climates  and  it  is  for  this 
mson  that  it  has  jumped  so  quickly  into  favor  upon 
its  iiuroduction  and  its  popularity  has  steadily  in- 
creased each  year,  until  now  it  is  undoubtedly  planted 
wore  extensively  than  any  other  deciduous  hedge 
plant  in  (he  north.  It  grows  with  entire  success  in 
all  parts  of  the  country,  north,  east,  south  and  west, 
ind  all  who  see  it  become  enthusiastic  at  once  about 
it.  Also  tnuch  used  for  bordering  walks  arid  ideal  for 
group  plantings  in  corners  of  lawn,  while  no  better 
^hrub  can  be  found  for  screening  foundation  walls 
of  house  or  porch.  You  will  find  Japanese  Barberry 
thoroughly  satisfactory. 


}  2  feet. . 


6  at  ID  r 


;  60  9t  1 


J2.26     115.1 
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HiU's  "Quality"  Roses 

19  Best  Varieties 
GARDEN  HYBRIDS  (Strictly  Hardy) 

Price*  of  Races,  except  where  noted.  36  cenu  each,  tiJi  for  II.  H»M  per  IW. 

Anna  ds  Dlesbttdi-  of  the  most  mag- 
mine;  a  beautiful  shat  hardy  crimson 
large.  .  Large,  very  frag- 

Utni    Colomb  — ]  t. 

Eant    carmine-crimso  Paul  Heyron— The 

very    large,   full    and  irgest  and  finest  of 

globular.  aU.     Flowers  im- 

American    Beauty  roense;      shining 

—One  of  the  grand-  ,    pink,   clear   and 

est  and  most  beau-  j  \   beautiful;    veiy 

tiful    Roses,       Im-  /  1    double andfull; 

mense    buds    and  /•  ^  finely   scented, 

fioners:  rich  glow-  I  Tl     Magna  Charta 

ing   crimson.       40   I,  I  — Large, double 

<te.   each.      $355  l  I  aowers;     rosy 

for  10.                        Y  /   red.    flushed 

fianmess  Roths- 


diild — An  exquisite  *— "- 

shade  of  rich,  satiny  — Hardy;  abund- 

pink,  very  symmetrical  ant  bloomer;  solid 

distinct  and   beauttfi:  ind  regular  flowers. 

CUo— Flowers  large  :rfecUy     double; 

fine  globular    form;  ar,  rosy  pink,  very 

color.  nL 

General  Wuhlngti  ioneaa  of  Lome — 

son,  fading  in  the  sun  ;;  large,  sweet  and 

Margaret  Dickson  _                                                                 nine. 

"liile.  I          Harshall    P.   WUdei— Large    and   well 

Plaher  Holmes — Beautifuland  valuable;      formed;  cherry-carmine. 

dMp  crimson.  Ulrich  BrunnBr— Rich,  glowing  c 

ueneral  Jacqueminot— Famous  the  world  '  flamed;  large,  full,  long  stemmed. 


HILL'S  "BEAUTY  BED' 

COLLECTION 

Ten  roses,  selected  from  the  above  fifteen 

Enough 

to  fill  a  bed  6x10  feet.     Plant  3  feet  apart. 

Large   sized   bushes; 

o  go  by 

express.     Price,  $3.95. 

BEDDING  ROSES 

Baby  Rambler — Rose  hybridists  certainly  made  a  happy  combination  when  they 
succeeded  ir  creating  this  wonderful  Rose.  Imagine  a  bushy  little  Rose  plant  with 
all  the  beauty  and  great  clusters  of  the  Crimson  Rambler,  then  add  to  this  thai  it 
will  bloom  constantly  all  summer,  and  you  have  an  ideal  plant  for  borders  and  beds. 
Stroi^  field  grown  plants. 

ClothUde  Soupert— Blooms  all  summer  and  until  late  in  the  fall.  Medium  size: 
'ery  double  and  beautifully  imbricated;  produced  in  clusters;  pearly  white;  1  year 
plants,  25  cents  each;  60  cents  for  3;  ri.fiO  for  10. 

CLIMBING  ROSES 

Crimson  Rambler— The  most  popular  Climbing  Rose  in  cultivation.  In  all  parts 
0'  the  country  during  June  and  July  the  gorgeous  crimson  of  this  rose  can  be  seen 
in  all  Its  glory.     Attains  a  height  of  10  to  20  feet  in  a  single  season. 

Baltimore  Belle— .\  rapid  growing,  dark-leaved  pratrjc   Rose, 

"PPoVfurli^'''i,"r«''rlBB?"^"l'  °'  ^"^^  Hushes  arrived  yeHlerrtay,  nn.l  t  wish  to  take  this 
hll!ri^  I^''.';,'''^"'-  '"'*  ^'^'*  '*'8  excellence  with  which  the  pnckuRe  wjis  preiinrtd  \n<i  (he 
DuslneeB-Uhe  way  In  which  you  handled  the  entire  order.  Thave  purchaBed  a  groat  ■i'"'"' 

'trpm   different   concfrnB   In    tha   past,   but   theae  were   poaltlvely   the   OntBt   I 

fw^lved.— Hugh  Munro,   St,  Pnul.  Mtnn. 


[2     HILLS  €VegGg£€N  BOOK~l 


The  Hill  Way  of  Doing  Business 

C  Your  entire  satiafaction  is  our  fint  connderatioii.  It  has  been 
the  guiding  policy  of  our  buaineaa  for  over  half  a  century.  It 
will  continue  to  be  no  ai  long  as  we  arc  in  business.  For 
we  shall  ceaselessly  conduct  our  business  on  tiiese  principles 
that  will  insure  your  satisfaction  as  well  as  our  own. 
G  We  never  sell — or  grow — sickly,  unfit  evergreen  trees.  We 
never  wilfully  make  a  misstatement  of  facts.  We  never  mis- 
represent anything.  And  we  never  resort  to  direct  nntruthful- 
ness  in  any  manner,  shape  or  form. 

0  We  always  give  every  order  our  time  and  attention.  We.  be- 
lieve in  a  square  deal  for  all — and  continually  do  business  on 
that  basis,  expecting  you  to  do  the  same. 

G  We  are  always  endeavoring  to  better  our  products — to  raise 
the  standard  of  Hill  Evergreens  still  higher — to  improve  our 
methods  in  every  department.  And  the  success  we  have  already 
attained — the  satisfactory  and  pleasant  dealings  we  have  already 
had — has  taught  us  to  guard  our  reputation  carefully. 

OUR  TERMS. 
G  Our  long  experience  has  proven  that  the  most  satisfactory 
method  for  our  customers  to  use  in  sending  in  their  orders  is 
to  enclose  cash  with  each  order. 
G  Charge  accounts  granted  on  furnishing  of  satisfactory  refer- 

C  All  prices  in  this  catalog  are  F.  O.  B.  at  Dundee,  Illinois. 
We  prepay  the  freight  only  on  special  offers  on  SO  Great  Bargain 
Sheet. 


Wo.  1 — Oae  mtX  two 


Vo.  » — Oaltlraitlar  «  bloek 


yau  old  Bv*rfT«M  ■••dUnr*.    «o.  9— Two  Million  Mob  SmUM^ 
Mik  of  Korwav  iDmo*.     Wo.  4 — SonorlBB  rlr  —-*"-»'—*     ao.  >— 
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fS"  Address  all  communications  not  to  individual  officers  but  to  the 
Experiment  Station,  Burlington,  Vt. 

Director's  and  State  Forester's  offices,  chemical,  horticultural  and  dairy 
laboratories  are  in  Morrill  Hall  at  the  head  of  Main  street;  botanical  and 
bacteriological  laboratories  are  at  Williams  Science  Hall,  University  Place; 
veterinary  laboratories  are  at  499  Main  street. 

University  farm  and  buildings  are  on  the  Williston  road,  adjoining  tba 
University  grounds  on  the  east. 


*In  cooperation  with  Bu.  An.  Ind..  U.  S.  Dept  Agr. 


Plantation  of  White  Fine  on  the  Chae.  Downer  State  Forest,  Sharon,  Vt. 


Plaatatlon  o(  Scotch  Pine,  five  years  old,  Sharon,  Vt 


1  bare  sand,  Lyndon  State  Forest. 


BULLETIN  188    FOREST  PLANTING  IN  VERMONT  AS  AN 

INVESTMENT 

By  a.  F.  Hawes,  State  Forester 

Vermont  Forestry  Publication  No.  17 

Suggestions  for  the  Prospective  Forest  Planter 

1.  A  forest  needs  no  fertilizer  and  very  little  care. 

2.  Taxation  on  forest  plantations  in  Vermont  is  limited  by  law. 

3.  Only  a  rich  man  can  afford  to  own  unproductive  land. 

4.  One  acre  of  planted  pine  will  produce  a  car  load  of  lumber 
in  35  years. 

5.  A  manufacturer  can  grow  pine  lumber  for  much  less  than  he 
can  buy  it  by  the  time  it  is  grown. 

6.  A  good  growing  forest  often  helps  to  sell  the  farm. 

7.  You  can  take  a  look  at  your  forest  plantation  every  Sunday, 
but  you  wouldn't  know  much  about  Wall  Street  if  you  camped  there 
all  summer. 

8.  If  in  doubt  about  planting,  ask  someone  in  your  neighbor- 
hood who  has  tried  it.  The  State  Forest  Service  will  send  a  com- 
plete list  of  Vermonters  who  have  planted  its  trees. 

9.  The  proceeds  from  one  acre  of  pine  plantation  45  years  old 
would  support  a  one-room  school  a  year.  If  a  town  planted  45  acres, 
taxes  for  one  school  could  eventually  be  eliminated. 

10.  In  1914  the  State  of  Vermont  spent  about  $370,000  for  high- 
way improvement.  If  the  state  owned  ready  to  cut  1,250  acres  of  40- 
year  old  pine  plantation,  the  income  would  be  sufficient .  to  meet  this 
expenditure.  With  50,000  acres  planted  to  forests  1  to  40  years  old, 
taxation  for  state  highway  purposes  at  the  present  rate  could  be 
eliminated. 
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Land  Which  Should  be  Reforested  in  Vermont 

The  United  States  Census  shows  that  the  total  area  of  forest  and 
waste  land  in  Vermont  is  3,719,000  acres,  or  64  percent  of  her  total 
area.  It  is  impossible  to  say  how  much  of  this  is  covered  with  grow- 
ing timber  and  how  much  is  non-productive. 

Abandoned  pasture.  Much  land  formerly  used  for  farm  pur- 
poses has  been  allowed  to  revert  to  a  wild  condition  during  the  past 
generation.  While  some  of  this  land  can  be  reclaimed  for  agriculture, 
the  expense  is  so  great  that  only  the  best  land  is  worth  reclaim- 
ing. Much  is  seeding  up  naturally  with  tree  growth,  but  this  process 
is  slow  and  often  non-economic  because  many  poor  species  gain  en- 
trance, and  because  even  the  good  species  are  too  widely  spaced  to 
make  good  timber.  It  is  not  so  much  a  question  whether  the  owners 
of  this  class  of  land  can  afford  to  reforest  it,  as  whether  they  can 
afford  to  pay  taxes  on  unproductive  land  for  a  long  term  of  years. 
Many  Vermonters  would  be  better  off  if  they  gave  away  the  un- 
productive part  of  their  lands.  The  new  tax  law,  described  on  page 
294,  offers  an  incentive  to  reforest  this  class  of  land. 

Cut-over  woodland.  Thousands  of  acres  of  land  formerly 
covered  with  timber,  but  which  have  been  cut-over  during  the  past 
quarter  of  a  century,  are  coming  up  with  a  more  or  less  worthless 
growth  of  trees  and  brush.  Where  fire  followed  lumbering,  such  land 
is  often  not  worth  paying  taxes  on.  Even  where  it  escaped  fire  it 
has  been  shown^  that  the  growth  of  hardwoods  which  usually  follows 
is  a  much  less  profitable  investment  to  hold  than  the  same  land  would 
be  planted  to  pine.  In  other  words,  the  profits  from  planting  are 
enough  greater  than  those  from  natural  hardwood  growth  to  make 
planting  of  this  cut-over  land  a  good  investment,  provided  it  can  be 
protected  from  fire. 

Openings  in  the  forest.  In  most  of  our  woodlots  and  forests 
there  are  non-productive  openings  which  seriously  deplete  the  profit 
from  the  timber.  These  should  be  reforested  artificially  if  they  arc 
not  seeding  in  with  the  valuable  species. 

Total  area  to  be  planted.  Altogether  it  is  safe  to  say  that  at 
least  20,000  acres  should  be  annually  reforested  in  Vermont  for  the 
next  40  years.  This  would  call  for  an  annual  planting  of  about  24 
million  trees,  as  compared  with  less  than  a  million  now  planted  an- 
nually. 


»Vt.  ata.  Bill.  17G.   (1014).  Vt.  For.  Serv.  Pub.  18. 
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Planting  during  the  last  few  years.  The  state  forest  nursery 
was  established  by  an  act  of  the  Legislature  of  1906,  and  forest  plant- 
ing started  on  a  small  scale  in  1908;  but  no  extensive  planting  was 
done  until  the  establishment  of  the  State  Forest  Service  in  1909. 
During  the  past  6  years  the  planting  in  Vermont  has  been  as  follows : 

1909   and  1910   572,200  trees 

1911    and   1912   1,010,700  trees 

1913   and  1914   1,497,650  trees 


3,080,550  trees 
While  the  chief  value  of  these  plantings  is  educational  in  direct- 
ing land  owners'  attention  toward  other  lines  of  forestry  and  bringing 
about  more  extensive  planting,  it  represents  a  total  area  of  about  3,000 
acres  planted.    This  in  itself  seems  small  compared  to  the  total  area 
in  the  State  which  should  be  planted.   If  plantations  were  no  more  pro- 
ductive than  natural  forests,  the  actual  results  in  lumber  would  be 
insignificant.     But   as   every   one   realizes   that   a   cultivated   potato 
patch  will  produce  more  than  one  left  to  itself,  so  it  must  be  re- 
membered that  a  forest  plantation  is  much  more  productive  than  a 
forest  which  has  seeded  up  of  itself.    A  pine  plantation  40  years 
old  will  produce  an  average  of  25,000  feet  per  acre,  and  one  50  years 
old  will  produce  37,000  feet  per  acre.    The  area  already  planted, 
therefore,  may  be  expected  to  yield  by  1954  about  75,000,000  feet, 
or  by  1964  about  111,000,000  feet.    At  $10  per  thousand  feet,  this 
means  a   stumpage  value  of  $750,000  and  $1,110,000   respectively. 
Allowing  17,000  feet  of  lumber  as  the  average  load  of  a  freight  car, 
the  lumber  produced  from  these  plantations  would  fill  a  freight  train 
of  4,400  cars.    If  it  were  all  shipped  to  New  York  and  Boston  it 
would  bring  to  the  railroads  in  freight  rates  about  $200,000 ;  whereas, 
if  it  were  all  used  in  Vermont  it  would  have  an  employment  value 
from  the  stump  to  the  finished  product  of  from  $2,500,000  to  $6,000,- 
000  according  to  its  uses. 

Success  of  plantations.  Most  of  the  forest  plantations  set  out 
^  Vermont  during  the  past  few  years  have  been  successful  and  have 
S^ven  satisfaction  to  their  owners.  In  the  great  majority  of  cases 
fully  80  percent  of  the  trees  planted  have  lived  through  the  first 
year;  in  many  cases  over  95  percent.  In  practically  all  cases  where 
'ess  than  70  percent  have  taken  root  "there's  a  reason."  In  a 
few  of  these  the  trees  have  not  been  delivered  promptly,  either 
through  fault  of  the  express  companies  or  neglect  of  the  purchaser 
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to  send  for  them.  In  several  cases  the  trees  have  been  carelessly 
planted.  One  man  distributed  trees  every  six  feet  on  the  gjround 
and  several  hours  later  sent  a  crew  to  plant  them,  an  exposure  which 
of  course,  was  fatal.  In  a  few  cases  plantations  have  been  damaged 
by  fire  or  grazing.  After  all,  the  best  indication  that  the  plantations 
have  given  satisfaction  is  the  fact  that  many  land  owners  have  con- 
tinued planting  from  year  to  year. 


LIST  or  OWNBBa    WHO   HATE   PIAMTBD   DURING   6   DIFFERENT   TEARS 

Nil  me  and  address  Trees        Name  and  address 

Charles  Richardson.   Brattleboro.     16»000        T.   p.    Hobart,    Berlin, 


Dr.    Wm.    S.    Stevens.   Bnosbnrg.    213,000 
P.  J.  Farrell,  Swanton,  4,500 


J.   J.   Parker,   Sharon, 

F.  B.  Spellman,  Springfield, 


Trees 

48,000 

6,100 

16.500 


LIST    OF    OWNERS     WHO    HAVE     PLANTED    4    DIFFERENT    TEARS 

Name  and  address  Trees        Name  and  address 


B.  B.  Barrows,  Brattleboro, 

A,  L.  Powers,  Woodstock, 

B.  H.  Lamb,  Sharon, 
Burt    Bros.,    Stowe, 


0,000 
40,500 

4.300 
20.000 


Trees 

Hon.  O.   L.   Martin.   Plainfleld.  lO.-^OO 

Scott  Farm,  Dummerston.  57.00n 

C.   C.   Putnam  &  Son«   Middlesex.  32,5(p0 


LIST   OF   OWNERS    WHO    HAVE    PLANTED    3    DIFFERENT    YEARS 


Name  and  address 


Trees         Name  and  address  Tribes 

A.  A.  Priest.  Randolph,  10.000 
Holden  St  Martin.  Brattleboro.  35,000 
Bridgewater  Woolen  Co.,  Wood- 
stock, 71.000 
A.  B.  Morgan,  Woodstock,  10.000 
Dr.  W.  L.  Wasson.  Waterbury,  10,000 
J.  O.  Cannon,  Rochester.  34.000 
W.  D.  Woolson.  Springfield.  63.300 
Mrs.  E.  J.  Sherman,  Windsor.  5,000 
A.  B.  Finney.  Sharon  3,500 
City  of  Montpelier.  Berlin,  75.000 


Hon.  B.  S.  Brlgham.  St.  Albans.  2,000 
C.  A.  Ricker,  Groton,  10,600 
L.  C.  Croft.  Clarendon,  5,000 
B.  S.  Stearns,  Lincoln,  12.000 
Hon.  T.  N.  Vail,  Lyndon,  26,000 
Newton  and  Thompson,  Brandon.  41,700 
Miss  Mary  Woodbury,  Weathers- 
field.  25.200 
Miss  C.  Vaughan,  Thetford,  5,000 
Hon.  D.  T.  Hanley,  Milton,  14,500 
B.  L.  Bass,  Bethel,  2,200 

Of  the  earlier  state  plantations,  those  made  at  Sharon  in  1910 
are  the  most  satisfactory.  Plantations  of  three-year  white  pine 
transplants  made  the  same  season  in  the  same  way  on  this  and  the 
Plainfleld  forest,  show  great  variation  in  results.  About  95  per- 
cent of  the  trees  on  the  Charles  Downer  state  forest  at  Sharon,  and 
about  65  percent  of  the  trees  on  the  L.  R.  Jones  state  forest  at 
Plainfleld,  were  alive  in  1914.  The  chief  factor  which  caused  the 
relatively  unfavorable  outcome  at  Plainfleld  was  apparently  the  strong 
grass  growth,  causing  excessive  transpiration  of  moisture  and 
damage  by  grubs.  Greater  care  should  have  been  used  on  this  site 
in  removing  the  sod  at  the  time  of  planting. 

Of  the  three  species  of  pine  planted  in  1910  at  Sharon,  the  white 
and  Scotch  pine  have  thus  far  grown  considerably  better  than  the  Nor- 
way pine.  On  this  light  loam  soil  the  white  pine  has  grown  even  better 
that  the  Scotch  pine,  a  great  many  trees  having  increased  over  thirty 
inches  during  the  past  year.  This  experience  is  unlike  that  secured 
in  the  state  plantations  at  Lyndon,  and  on  forest  lands  owned  by  the 
University  of  Vermont  in  Burlington  and  South  Burlington.    In  these 
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locations,  which  are  on  sandy  soils,  the  Scotch  pine  has  considerably 
outgrown  the  white  pine  planted  beside  it. 

Plantations  of  Norway  spruce  made  on  upland  pastures  at  Sharon 
and  elsewhere  in  grass,  have  not  been  very  successful;  while  those 
made  by  Dr.  Wm.  S.  Stevens,  and  Mr.  T.  D.  Hobart  and  others,  on 
moist  land  where  there  were  more  ferns  than  grass,  have  met  with 
very  good  success. 

Safety  of  an  Investment  in  Forest  Planting 

Two  things  must  be  considered  in  regard  to  any  investment: 
probable  profit  and  safety. 

It  is  often  suggested  that  substitutes  will  be  introduced  for 
lumber,  and  it  is  probably  true  that  the  maximum  prices  which  lumber 
will  command,  in  the  future,  will  be  regulated  by  competition  with  other 
materials.  It  can  be  said,  however,  that  with  all  the  recent  substi- 
tutes introduced  the  utilization  of  lumber  and  wood  has  increased  in 
United  States  even  more  rapidly  than  the  population.  While  it  is 
likely  that  substitutes  will  take  the  place  of  lumber  for  certain  pur- 
poses, it  is  very  doubtful  whether  a  sufficient  variety  will  ever  be  in- 
vented to  reduce  materially  the  many  demands  made  upon  a  lumber 
like  white  pine,  which  is  used  for  so  many  purposes. 

It  is  also  claimed  by  some  that  so  many  men  plant  pine  that  there 
IS  likely  to  be  an  overproduction  of  this  kind  of  lumber,  as  compared 
with  hardwoods.  The  numerous  uses  of  softwood,  especially  pine, 
will  probably  always  make  the  demand  for  this  wood  exceed  that  for 
hardwoods,  as  it  does  at  present.  There  will  be,  for  a  great  many 
years,  more  land  mismanaged,  which  will  naturally  reproduce  with 
hardwoods,  than  well  managed:  and  the  amount  of  pine  raised  in 
all  the  plantations  made  will  be  insignificant  for  a  great  many  years, 
as  compared  with  the  demand,  as  is  readily  seen  from  the  fact  that 
the  country  uses  annually  3,138,227,000  board  feet  of  white  pine,  and 
»n  all  30,526,416,000  feet  of  softwood  lumber,  or  78  percent  of  the 
total  production. 

The  chief  danger  to*  an  investment  in  forest  planting  is,  of  course, 
through  forest  fire.  In  this  regard  Vermont  offers  the  best  oppor- 
tunities for  safe  investment  of  any  of  the  eastern  states,  since  her 
"re  risk  is  less.  During  the  six  years,  1909  to  1914,  inclusive,  the 
total  area  burned  in  Vermont  was  16,346  acres,  an  average  of  2,725 
acres  a  year.    This  area  annually  burned  over  is  0.09  percent  of  the 
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wooded  area  of  the  state,  as  compared  with  0.2  percent  in  New 
York,  0.24  percent  in  Maine,  1.5  percent  in  Massachusetts  and 
Rhode  Island,  and  2.3  percent  in  New  Jersey.  In  other  words  at  this 
rate  it  would  require  1,111  years  to  bum  over  the  wooded  area  of 
Vermont,  as  compared  with  500  years  in  New  York,  417  years  in 
Maine,  66  years  in  Massachusetts  and  Rhode  Island,  and  44  years  in 
New  Jersey. 

Forest  fire  risk  in  Vermont,  with  the  present  organization,  is 
not  sufficiently  great  to  deter  anyone  from  planting  except  in  particu- 
larly dangerous  situations.  The  only  reason  that  it  is  considered  a 
serious  obstacle  is  that  the  bad  fire  years  of  1903  and  1908,  before  the 
Forest  Service  was  organized,  are  fresh  in  the  minds  of  most 
people,  and  because  they  read  of  the  serious  fires  in  other  states. 
It  should  be  said  in  this  connection,  however,  that  the  conditions 
favoring  fires  in  some  sections  of  Vermont  are  steadily  growing  worse 
because  of  the  extensive  slash  made  by  large  lumber  operations,  and  it 
is  only  by  maintaining  an  efficient  fire  service  that  the  present  low  risk 
can  be  maintained. 

There  is  no  other  serious  risk  in  connection  with  forest  planting. 
Much  damage  may  be  done  by  live  stock  in  the  first  years  of  a  planta- 
tion, but  this  is  easily  eliminated  by  fencing.  In  some  localities 
damage  may  be  done  by  deer.  There  have  been  a  few  instances  of  deer 
browsing  on  planted  pine,  especially  the  Scotch  pine.  As  deer  will 
not  be  allowed  to  multiply  greatly  this  is  hardly  a  serious  risk. 

Insects  and  fungi  are  likely  to  do  some  damage,  but  probably  no 
greater,  if  as  great,  than  in  the  case  of  agricultural  crops.  Thev 
should  not  deter  anyone  from  planting,  except  in  the  case  of  some 
species  which  are  particularly  susceptible  to  such  damage. 

Kind  of  Trees  to  Plant 

In  deciding  upon  species  to  be  used  in  forest  planting,  the 
forester  considers  three  points: 

(a)  Like  the  lumberman,  he  considers  first  the  price  which  the 
different  species  may  be  expected  to  bring.  Woods  bring  the  highest 
prices  which  have  some  special  quality  which  recommends  them  for 
special  uses.  The  woods  in  Vermont  which  today  bring  the  highest 
prices,  are:  white  pine,  because  of  its  straight  even  grain,  softness, 
and  the  ease  with  which  it  is  worked;  white  ash,  because  of  its 
bending  qualities;  basswood,  because  of  its  evenness  of  texture,  free- 
dom from  defects,  &c. ;  and  oak,  because  of  its  strength  and  oma- 
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mental  graining.     Such  woods  as  hemlock,  fir  and  beech  would  not 
be  recommended  on  this  basis. 

(b)  The  forester  also  considers  a  point  not  taken  into  account 
by  the  lumberman,  viz. :  the  rate  of  growth.  If  one  is  engaged  only 
in  manufacturing  lumber  he  naturally  does  not  care  how  long  it  took 
the  trees  to  grow;  but  if  one  is  engaged  in  growing  timber  he 
is  as  much  interested  in  the  rate  of  growth  as  in  the  price  at  which  the 
lumber  will  sell.  In  Vermont  the  native  trees  of  most  rapid  growth 
are  white  and  Norway  pine,  balsam  fir  and  poplar.  Trees  whose 
slow  growth  discourage  planting  are  the  native  spruce,  hem- 
lock, beech,  birch  and  maple.  A  few  foreign  trees  are  reconmiended 
because  of  their  rapid  growth,  such  as  the  Norway  spruce,  European 
larch  and  Scotch  pine. 

(c)  He  considers  in  the  third  place  the  enemies  which  damage 
the  different  trees.  White  pine,  for  example,  is  recommended  for  the 
first  two  reasons,  but  is  seriously  damaged  by  the  weevil,^  pine  blight 
and  the  blister  rust  disease.  While  Scotch  and  Norway  pine  are 
not  specially  valuable,  they  are  much  more  apt  to  be  free  from  dis- 
ease. One  of  the  chief  objections  to  the  planting  of  oak  is  the  fact 
that  its  foliage  is  a  favorite  food  of  the  gipsy  moth,  which  is  almost 
sure  to  gain  entrance  into  Vermont  within  a  few  years.  The  black 
locust  would  otherwise  be  well  worth  planting  were  it  not  for  the 
locust  borer. 

Taking  these  various  factors  into  consideration,  the  following 
trees  are  especially  recommended  for  planting  in  Vermont:  white 
pine,  red  or  Norway  pine,  Scotch  pine,  European  larch,  Norway 
spruce,  white  spruce,  balsam  fir,  white  ash. 

the  white  pine — Pinus  strobus 

The  white  pine  has  been  the  chief  tree  advocated  for  planting 
m  New  England,  because  it  thrives  on  dry  sandy  soils,  as  well  as  on 
the  better  classes  of  soils,  because  it  grows  very  rapidly,  and  because  it 
niakes  a  soft  workable  wood  which  is  in  great  demand.  This  ability 
of  the  white  pine  to  grow  on  practically  all  soils  recommends  it  highly 
^or  general  use,  but  it  prospers  best  where  the  soil  is  fairly  deep, 
moist  and  loamy.  The  heavy  clay  lands  of  Addison  county  originally 
bore  extensive  pine  forests,  as  the  old  stump  fences  still  demonstrate. 

Its  root  system  is  not  large  and  there  is  no  well  developed  tap- 

*8ee  p.  281;  also  Vt.  Sta.  Bui.  150.   (1911),  Vt.  For.  Serv.  Pub.  4. 
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root.    The  large  topped  trees  grown  in  the  open  have  a  more  ex- 
tensive root  system  than  the  small  topped  trees  of  a  close  stand. 

The  action  of  light  on  the  chlorophyll  of  the  leaves  is  necessar>' 
to  enable  the  leaves  or  needles  of  a  tree  to  absorb  carbon  dioxid  from 
the  air.  The  carbon  thus  obtained,  combined  with  water  taken  in 
through  the  roots,  is  the  chief  element  of  wood.  The  growth  of  a 
tree  depends,  therefore,  not  only  upon  the  fertility  and  moisture  of 
the  soil,  but  upon  the  amount  of  light  available  for  the  leaves.  White 
pine  requires  more  light  than  the  spruce,  hemlock  and  maple,  but  less 
than  poplar,  white  birch,  tamarack  and  red  pine.  The  trees  re- 
quiring least  light  also  cast  the  heaviest  shade.  Pine  seedlings  will  live 
for  years  under  the  moderate  shade  of  poplar  and  birch,  but  will 
soon  die  under  spruce  and  hemlock.  The  light  shade  during  the 
first  few  years  may  be  a  benefit  in  case  of  very  hot,  dry  weather, 
but  should  be  removed  in  a  cleaning  after  the  pines  have  become 
well  established.^ 

On  the  whole  the  white  pine  is  the  most  rapid  growing  tree  of 
New  England.  Although  individual  specimens  of  other  species  may 
grow  as  fast,  acre  for  acre  pine  will  produce  more  lumber  than 
any  other  species.  A  height  growth  of  three  feet  a  year  is  sometimes 
found  on  young  trees,  and  a  diameter  growth  on  older  trees  of  one 
inch;  however,  these  figures  are  above  the  average.* 

The  great  demand  for  white  pine  is  due  to  the  softness  of  the 
wood  which  makes  it  easily  worked.  For  some  purposes,  as  in  the 
manufacture  of  matches,  small  boxes,  &c.,  where  short  pieces  can 
be  used,  the  white  pine  is  unequalled  because  of  the  fact  that  its 
branches  grow  in  whorls  and  knots  can  therefore  be  discarded  with 
very  little  loss.  The  greater  the  growth  of  the  tree  the  longer  is  the 
clear  piece  of  lumber  available.  For  this  reason  white  pine,  grown 
on  rich  loam  soils,  will  probably  bring  a  particularly  good  price  as 
the  market  becomes  more  specialized.  In  close  stands  the  limbs 
die  out  younger  and  the  knots  are  consequently  smaller.  The  wood 
formed  outside  of  these  knots  is  perfectly  clear.  For  these  reasons 
a  mixture  of  some  deciduous  tree,  which  casts  a  shade  and  breaks 
off  the  dead  branches,  may  bring  about  a  better  grade  of  lumber; 
but  the  increased  price  thus  secured  for  lumber  would  probably  not 
make  up  for  the  deficiency  in  yield  over  that  produced  by  a  pure 
pine  forest. 


»Vt.  Sta.  Rul.  ir.«.    (1911).  Vt.  F\)r.  Sorv.  Pub.  4. 
'For  tablPH  of  growdi  see  Appendix. 


Forest  Planting  in  Vermont  as  an  Investment  269 

White  pine  may  safely  be  planted  on  any  soil  in  Vermont  up  tc 
an  elevation  of  1,500  feet  or  northerly  exposures,  and  1,800  feet  on 
southern  and  western  exposures.  On  the  better  classes  of  soils,  as  those 
liaving  considerable  depth  and  mixture  of  loam,  a  spacing  of  6  feet 
each  way,  giving  1,200  trees  per  acre,  is  sufficient.  On  the  very  dry, 
thin  and  sandy  soils,  a  spacing  of  5  by  6  feet  is  recommended,  re- 
quiring 1,500  trees  per  acre. 

Three-year  transplants  will  usually  be  found  most  satisfactory, 
especially  where  there  is  any  grass  or  brush  growth.  On  worn-out 
pastures  free  from  sod,  two-year  seedlings  may  be  used  with  fair 
success.  Three-year  seedlings  have  no  advantage  over  those  a  year 
younger. 

red  or  NORWAY  piNE^ — Ptfius  restftosa 

This  tree  derives  its  name  from  the  fact  that  it  was  first  noticed 
near  Norway,  Maine.  It  is  native,  although  not  common,  throughout 
northern  New  England,  and  is  found  scattered  over  Vermont,  as  on 
the  shores  of  Lakes  Memphremagog  and  Champlain,  Island  Pond, 
Barnet  Pond,  on  the  Ottaqueechee  near  Woodstock,  and  elsewhere. 
In  mixture  with  white  pine  its  growth,  for  the  first  thirty  years,  is 
the  more  rapid  of  the  two. 

The  main  advantages  of  the  red  over  the  white  pine  lie  in  the  fact 
that  it  makes  a  better  growth,  especially  on  poor  soils,  prunes  itself 
of  branches  earlier,  is  more  hardy,  and  is  less  subject  to  injury 
hy  insects  and  fungi.  It  withstands  a  range  of  temperature  of  from 
—  50''  F.  to  -f  105'*  F.,  and  thrives  in  sections  where  there  are 
frosts  every  month  of  the  year.  It  is  usually  found  on  soils  where 
there  is  considerable  sand  and  gravel,  and  for  such  soils,  entirely  lack- 
ing in  clay  or  loam,  is  undoubtedly  preferable  to  white  pine  for 
planting. 

The  Norway  pine  has  a  well,  developed  tap-root  when  young, 
and  develops  strong  laterals,  so  that  it  is  usually  very  wind-firm.  For 
this  reason  it  may  be  planted  not  only  where  the  soil  is  thin  but  on 
exposed  sites.  It  is  somewhat  more  exacting  as  regards  direct  sun- 
'Jght  than  the  white  pine.  Seedlings  require  direct  sunlight  and 
should  not  be  planted  in  small  openings  of  a  forest  or  under  any  trees. 
It  has  been  found,  however,  that  Norway  pine  seedlings  will  stand 
snn  exposure  and  weeds  much  better  than  will  those  of  white  pine. 

.,     ^ITawlev   A    Hawes.    Forostry    In    New    England    (Wiley)  ;    Woolsey    A    Chapman, 
Norway  Pine  In  the  Lake  States.  V.  S.  Dept.  Agr.,  Bnl   139.   (1914). 
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NoiVay  pine  produces  seed  only  once  in  3  to  5  years.  The  cones 
are  small  and  usually  not  plentiful,  so  that  the  seed  is  comparatively 
expensive.  The  young  seedlings  are  particularly  susceptible  to 
damage  by  damping-off ,  and  for  these  reasons  nursery  stock  is  usually 
more  expensive  than  that  of  white  or  Scotch  pine.  Trees  b^n  to 
produce  seed  at  the  age  of  about  25  years.  Where  the  soil  has  been 
cleared  of  leaf  litter  good  reproduction  of  this  species  is  often  secured 
300  yards  distant  from  seed  trees,  but  the  seed  seldom  germinates 
on  a  leaf  litter. 

After  the  seedling  stage  the  Norway  pine  is  remarkably  free 
from  enemies.  On  account  of  its  thicker  bark,  it  resists  fire  better 
than  white  pine,  although  young  trees  are,  of  course,  killed  by  a  hot 
fire.  It  is  seldom  attacked  by  the  pine  weevil  and  misshapen  trees 
are  very  rare.  It  it  also  safe  from  the  white  pine  blister-rust  dis- 
ease, and  for  this  reason  is  reccwnmended  for  planting  in  proximity 
to  white  pine  suspected  of  being  thus  diseased. 

While  the  wood  of  the  Norway  is  somewhat  redder  in  color, 
heavier  and  more  resinous,  it  is  sufficiently  light,  soft  and  straight 
grained  to  secure  practically  the  same  prices  as  white  pine  lumber. 
The  wood  is  somewhat  the  stronger  of  the  two.  It  is  chiefly  used  for 
dimension  stuff  and  house  construction,  also  for  boxes  and  shingles. 
Norway  pine  stumpage  of  old  growth  has  sold  as  high  as  $12  per 
thousand  feet  on  a  national  forest  in  Michigan.  In  Vermont  it  is 
seldom  separated  from  white  pine.  Second  growth  stumpage  has 
sold  for  $8.50  per  thousand  feet  by  the  Champlain  rule. 

Norway  pine  should  be  planted  pure,  unless  some  slow  growing 
tree  which  withstands  shade  is  planted  in  mixture  for  the  purpose  of 
enriching  the  soil.  The  hemlock  or  native  spruce  could  well  be  used 
in  this  way.  When  planted  pure  the  trees  should  be  spaced  not  nearer 
than  six  feet  each  way,  since  good  pruning  should  be  secured  in 
this  way.  Three-year  transplants  are  preferable,  although  two-year 
seedlings  may  be  used  where  grass  and  weed  growth  is  lacking. 

SCOTCH  PINE — Pinus  sylvestris 

This  tree,  which  has  been  extensively  planted  in  the  eastern 
United  States,  is  native  throughout  Europe,  where  several  varieties 
are  distinguished.  It  is  common  in  Sweden  and  Russia  and  reaches 
an  elevation  of  2,700  feet^  in  the  Vosges  Mountains  of  eastern  France. 

^Cannon.  D.,   "Semer  et   Planter,"   Paria   (1894). 
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and  of  6,000  feet  in  the  Maritime  Alps  and  the  Pyrennes. 

Although  it  will  grow  on  the  driest  and  most  acid  soils,  as  well 
as  on  those  rich  in  lime,  it  thrives  best,  like  all  other  trees,  on  more 
favorable  sites.  There  are  probably  few  soils  in  Vermont  too  poor 
lor  this  species  up  to  an  elevation  of  2,000  feet.  The  Scotch  pine 
has  a  strong  root  system,  forms  a  dense  crown  cover,  and  is  able  to 
compete  with  practically  all  kinds  of  brush  growth  which  it  soon  out- 
grows and  smothers. 

It  has  been  established  in  Europe  that  the  three  trees  which  do 
the  most  to  enrich  the  soil  are  beech,  hornbeam  and  Scotch  pine; 
hence  this  is  a  splendid  species  for  reforesting  worn-out  and  badly 
managed  soils. 

Its  strong  root  system  which  enables  it  to  monopolize  the  soil 
makes  it  disadvantageous  to  plant  it  in  mixture  with  other  species. 
Experimental  mixtures  with  white  pine  have  been  made  at  the  state 
forest  in  Sharon,  but  usually  it  should  be  planted  pure. 

The  growth  of  the  Scotch  pine  is  very  rapid  after  it  becomes 
established,  surpassing  the  white  pine  on  very  sandy  sites.  On  the 
better  loam  sites  the  white  pine  grows  about  as  well.  The  leaders 
of  the  Scotch  pine  sometimes  make  a  growth  of  40  inches,  and 
often  between  2  and  3  feet 

The  quality  of  the  wood  is  said  to  be  best  in  the  north  of  Europe, 
while  in  New  England  it  can  be  compared  fairly  well  with  the  native 
red  or  Norway  pine.  The  wood  as  a  fuel  is  in  great  demand  by 
European  bakers;  it  is  also  used  for  paper  pulp,  mine  props,  tele- 
graph poles,  railroad  ties  and  for  general  building  purposes.  In 
France  the  lumber  is  considered  superior  to  that  of  the  American 
white  pme. 

Either  two-year  seedlings  or  three-year  transplants  may  be  safely 

planted  on   most  lands.     The  latter  should  be  used  in  competition 

with  brush  growth,  but  on  open  lands  the   former  may  be  safely 

planted,  being  considerably  stronger  than  two-year  white  pine  seed- 
lings. 

The  same  spacing  may  be  recommended  as  for  white  pine,  but 
^s  the  Scotch  pines  will  usually  be  planted  on  the  poorest  sites,  a 
spacing  of  5  by  6  feet  will  be  usually  adopted. 

EUROPEAN  LARCH — Larix  Europoea 

While  similar  to  our  tamarack,  this  tree  has  some  advantages 
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over,  and  some  cliaracteristics  somewhat  different  from,  its  iVmericaii 
relative.  Unlike  the  tamarack  it  prefers  a  well  drained,  although 
not  a  dry,  soil.  In  tiie  Alps  of  France  and  Italy  it  reaches  an  ele- 
vation of  3,000  to  6,000  feet,^  and  may,  therefore,  be  classed  as 
essentially  a  mountain  tree.  So  long  as  the  soil  is  sufficiently  deep 
and  drained  the  larch  will  thrive,  even  if  the  soil  is  acid.  In  Europe 
it  reaches  a  height  of  100  feet  and  seems  to  live  longer  in  mixture 
with  spruce  or  fir.  A  mixture  with  deciduous  trees  is  also  good  for 
soil  protection. 

The  larch  is  fully  as  intolerant  of  shade  as  the  tamarack  and 
should  only  be  planted  in  mixture  with  trees  which  it  can  outstrip. 
In  a  mixed  stand  in  Connecticut  where  larch  and  pine  are  of  the 
same  age,  the  larch  are  taller,  but  the  pine  are  somewhat  larger  in 
diameter. 

The  wood  is  so  resinous  that  it  is  very  durable  in  air  and  water. 
In  Europe  it  is  much  used  in  boat  making  and  for  ties  and  poles. 
The  best  grades  of  wood  are  grown  on  northern  slopes. 

Two-year  transplants  are  recommended  for  planting.  They  must 
be  planted  very  early  in  the  spring  before  the  leaves  b^n  to  come 
out. 

NORWAY  SPRUCE — Picea  excelsa 

The  Norway  spruce,  like  the  Scotch  pine,  is  native  throughout 
northern  Europe,  but  is  not  peculiar  to  Norway  any  more  than  the 
pine  is  to  Scotland.  It  is  distinctly  a  mountain  tree,  occurring  in 
the  French  Alps  as  high  as  6,000  feet.  However  it  thrives  not  only 
on  thin  mountain  soils  but  also  on  the  plains,  provided  the  soil  is  not 
too  dry.  It  grows  more  rapidly  than  our  own  red  spruce  and  the 
lumber  is  apparently  as  good.  It  is  much  in  demand  in  Europe, 
not  only  for  general  construction  purposes  but  for  such  special  uses 
as  the  manufacture  of  musical  instruments.  Wood  fit  for  this  work 
is  only  found  in  the  mountains.  Trees  130  feet  high  are  not  un- 
common in  France.  One  of  the  best  plantations  of  this  species  in 
this  country  is  that  of  the  Billings'  Estate  at  Woodstock,  Vermont, 
now  36  years  old.  Tests  of  the  wood  of  these  trees,  made  by  the 
International  Paper  Company,  showed  that  it  made  a  whiter  and 
stronger  pulp  than  our  native  spruce. 

This  species  is  well  adapted  for  planting  in  Vermont  on  any  sites 

'Cannon,   D.,   "Spmer  et   Planter,"   Paris    (1804). 


Forest  Planting  in  Vermont  as  an  Investment  273 

which  are  not  too  dry,  up  to  an  elevation  of  2,500  feet.  It  can  be 
especially  recommended  for  planting  openings  in  the  forest,  because 
a  certain  amount  of  shade  does  not  interfere  with  its  growth.  On 
wom-out  farm  lands  it  is  easily  killed  out  by  strong  grass  growth  in 
dry  seasons. 

There  are  two  objections  to  the  Norway  spruce.  One  is  that 
in  New  England  it  does  not  seem  to  live  much  more  than  50  years. 
This  is  not  a  serious  objection  from  the  standpoint  of  raising  pulp, 
since  an  excellent  crop  may  be  secured  in  30  to  40  years.  The  other 
objection  is  that  it  does  not  reproduce  itself  well.  Although  it  seeds 
plentifully,  seedlings  in  the  neighborhood  of  old  trees  are  rare.  The 
tree  has  the  same  reputation  in  Germany  where  it  is  largely  propagated 
by  planting. 

The  young  plants  are  very  susceptible  to  the  scorching  in- 
fluence of  sunlight  and  for  that  reason  planting  on  southern  ex- 
posures should  be  done  in  the  early  fall,  so  that  the  trees  may  be- 
come established  before  encountering  hot  weather.  On  wet  or  cold 
sites,  on  the  other  hand,  spring  planting  should  be  adopted.  A  spacing 
of  5  by  6  feet  may  be  recommended,  requiring  1,500  trees  per  acre. 
Only  three  or  four-year  transplants  should  be  used. 

WHITE  SPRUCE — Picca  Canadensis 

This  tree,  which  is  native  in  northern  Vermont,  is  one  of  the 
common  and  valuable  timber  trees  of  Canada.  It  has  never  attained 
importance  with  us,  although  it  has  been  considerably  planted  for 
ornamental  purposes.  Its  rapidity  of  growth  and  the  fact  that  it  is 
native  recommend  it  for  planting  on  sites  similar  to  those  recom- 
mended for  Norway  spruce.  It  is  believed  that  its  lumber  is  nearly 
if  not  quite  as  good,  and  that  its  reproductive  capacity  is  much 
better. 

Three-year  transplants  should  be  used,  and  planted  5  by  6  feet. 

BALSAM  FIR — Abies  balsamea 

The  balsam  fir  is  undoubtedly  a  tree  which  will  be  more  appre- 
^ated  in  the  future  than  it  has  been  in  the  past  and  which  may  be 
recommended  for  planting  under  certain  conditions  in  Vermont. 

It  is  one  of  the  most  northerly  trees  of  the  continent,  being  con- 
»t\ed  to  regions  where  the  average  summer  temperature  does  not 
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exceed  ZO""  F.*  It  reaches  its  best  development  in  Maine  where 
there  is  an  average  rainfall  of  43  inches.  In  Vermont  it  is  found 
chiefly  in  the  northeastern  counties,  but  it  follows  the  upper  slopes 
of  the  Green  Mountains  south  the  whole  length  of  the  State.  Con- 
ditions of  moisture  and  temperature  are  often  similar  in  swamps  and 
on  the  upper  mountain  slopes,  and  the  ground  in  both  cases  is  apt 
to  be  covered  with  sphagnum  moss.  On  the  mountains,  however, 
the  fir,  like  other  trees,  does  not  attain  as  large  size  as  at  lower  ele- 
vations. 

The  balsam  fir  is  short  lived  and  consequently  never  reaches  the 
proportions  often  attained  by  spruce.  Trees  2  feet  in  diameter  and 
90  feet  high  are  rare,  although  occasionally  found  on  the  lower 
slopes  in  Vermont.  The  foliage  persists  from  8  to  13  years,  con- 
siderably longer  than  that  of  white  pine.  The  root  system  is  shallow, 
being  similar  to  that  of  the  spruce.  The  lateral  roots  extend  out  in 
all  directions  a  distance  of  5  feet  or  more. 

Fir  cones  ripen  in  one  year,  while  those  of  pine  require  two  grow- 
ing seasons.  Ordinarily  the  tree  begins  to  seed  when  20  years  old 
and  the  size  of  a  good  Christmas  tree,  but  seed  is  more  plentiful  as 
the  trees  advance  in  age.  The  dominant  trees,  or  those  in  the  open, 
produce  more  seed  than  those  crowded  in  a  forest.  Good  seed  years 
occur  at  intervals  of  2,  3  or  4  years,  according  to  the  locality.  The 
seed  requires  more  moisture  for  germination  than  spruce,  and  where 
moisture  conditions  are  suitable  they  germinate  freely  on  rotten  logs, 
mineral  soil,  moss,  or  even  on  hardwood  leaf  litter.  In  pure  stands 
of  balsam  there  are  often  from  200,000  to  300,000  seedlings  to  the 
acre. 

The  balsam  requires  less  light  than  tamarack,  white  pine  and  ar- 
bor-vitae,  but  more  light  than  either  spruce  or  hemlock.  Small  dead 
firs  under  heavy  shade  are  much  more  common  than  dead  spruce. 
It  will  live  under  shade  the  first  few  years,  but  requires  more  light 
as  it  develops. 

For  good  development  the  balsam  requires  a  richer  and  moister 
soil  than  spruce.  It  reaches  its  largest  size  on  flats  where  the  soil 
is  a  moderately  moist,  deep  loam.  In  wet  swamps  with  acid  soils 
and  on  pure  sand  it  grows  very  slowly. 

The  balsam  is  particularly  apt  to  be  attacked  by  fungi  which 
cause  its  decay  and  death  at  an  early  age.  Because  of  rot  this  tree  is 
much  more  apt  to  be  broken  off  by  wind  than  to  be  uprooted,  as  is 

>Zon.— Balsam  Fir.     11.  S.  Dept.  Agr.,  Bui.  55  (1014). 
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the  spruce.  It  is  also  especially  susceptible  to  injury  by  fire,  since 
the  cambium  is  but  slightly  protected  by  the  thin  bark. 

The  balsam  is  a  fairly  rapid  growing  tree,  though  not  as  much 
so  as  the  white  pine.  During  the  first  5  years  its  height  growth  is 
much  slower  than  that  of  pine  or  Norway  spruce,  but  from  that  point 
onwards  until  60  years  old,  it  averages,  under  favorable  conditions, 
nearly  a  foot  a  year.  Crowded  in  a  forest  its  growth  is  somewhat 
less.  The  most  rapid  diameter  growth  is  between  the  ages  of  20 
and  70  years,  during  which  time  it  requires  an  average  of  9  years 
for  one  inch  of  growth  on  the  radius. 

Balsam  fir  is  used  both  for  pulp  and  lumber.  Because  of  its 
pitch  content  it  is  inferior  for  pulp  purposes  to  spruce.  Most  pulp 
mills  in  the  northeast  now  use  balsam  up  to  40  percent  mixed  with 
spruce.  For  lumber  purposes  it  is  customary  to  sell  balsam  with 
spruce  and  there  is  usually  no  difference  in  prices,  except  for  first 
grade. 

Altogether  there  is  considerable  reason  for  planting  balsam  fir 
on  cool,  moist  sites  in  Vermont,  especially  at  elevations  where  white 
pine  would  not  prosper.  Three-year  seedlings  or  four-year  trans- 
plants should  be  used,  and  should  be  planted  6  by  6  feet. 

WHITE  ASH — Fraxiftus  Americana 

This  tree  is  scattered  throughout  the  hardwood  forests  of  Ver- 
mont but  seldom  forms  pure  stands.  It  prefers  a  moist,  deep  loam 
soil  and  is  almost  never  found  on  dry,  sandy  sites.  When  grown  in 
proper  situations  and  with  sufficient  light,  the  white  ash  grows  fairly 
rapidly. 

Its  seed  production  is  prolific  and  natural  reproduction  near  old 
trees  is  usually  good,  especially  on  a  mineral  soil  rich  in  humus;  but 
in  most  cases  the  seedlings  die  out  for  lack  of  light  within  a  few  years. 

Ash  lumber  is  in  great  demand  for  uses  requiring  bending  quali- 
ties, and  the  best  grades  bring  very  high  prices,  e.  g.  $22  per  thou- 
sand for  logs  delivered.  Stumpage  brings  from  $10  to  $12  per 
thousand. 

It  is  a  very  easy  tree  to  plant  successfully  and  may  be  recom- 
niended  especially  where  hardwoods  have  been  cut  clean.  Two-year 
transplants  should  be  used,  and  when  planted  pure  should  be  spaced 
5  by  5  feet,  requiring  1,700  trees  per  acre.  On  cut-over  lands  where 
there  is  some  brush  growth,  or  where  a  tolerant  species  like  spruce 
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is  planted  in  mixture,  white  ash  may  be  planted  6  by  6  requiring 
1,200  trees  per  acre. 

Methods  of  Planting 

As  most  of  the  failures  in  forest  plantations  have  been  due  to 
careless  planting,  it  will  be  worth  the  while  of  the  prospective  pur- 
chaser to  pay  special  attention  to  this  section.  The  mattock  or  grub 
hoe  is  the  best  planting  tool.  Three  methods  of  planting  may  be  de- 
scribed. 

(a)  Common  method  for  planting  2  or  3-year  nursery  stock 
on  worn-out  farm  land,  or  cut-over  woodland,  known  as  the  cleft 
method.  The  sod  is  first  scraped  away  from  a  space  about  1  foot 
square,  then  the  mattock  blade  is  buried,  the  handle  raised  and  twisted 
to  the  right,  making  a  hole  at  the  left  side  of  the  blade.  The  roots 
of  the  seedling  are  distributed  carefully  in  the  hole  under  the  blade. 
The  blade  is  then  removed  and  the  soil  is  pressed  with  the  foot  firmly 
about  the  roots,  so  that  there  will  be  no  air  spaces.  Care  should  be 
taken  not  to  expose  the  roots  to  wind  and  sunlight  before  planting, 
since  5  minutes  exposure  is  often  enough  to  kill  them,  and  to  see  that 
the  trees  are  not  planted  deeper  than  they  were  in  the  nursery,  since 
trees  are  often  killed  by  burying. 

(fe)  Hole  method.  In  using  four-year  transplants  or  three- 
year  seedlings,  where  the  roots  are  long  and  irregular,  greater  care 
is  necessary.  After  the  sod  is  removed  the  earth  should  be  taken  out 
making  a  hole  6  or  8  inches  deep  and  a  foot  in  diameter.  The  roots 
arc  distributed  in  this  hole,  the  tree  being  held  carefully  in  an  upright 
position.  The  fine  soil  is  then  replaced  about  the  roots  and  the 
coarser  soil  on  top  pressed  down  as  indicated  in  the  preceding  para- 
graph.    In  neither  case  is  the  sod  replaced. 

(c)  Furrow  method.  In  some  cases,  where  strong  grass  land 
is  planted  to  forest  trees,  as  is  sometimes  done  by  water  companies, 
the  best  way  to  insure  the  trees  against  competition  with  the  grass  is 
to  plant  them  in  furrows  6  feet  apart  across  the  piece.  The  planting 
in  the  furrows  is  done  in  one  of  the  ways  described  under  (a)  and  (ft). 
Wherever  stones  are  removed  from  the  hole  it  is  advisable  to  replace 
these  on  top  of  the  soil  around  the  trees  to  prevent  evaporation. 
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Convenient  Planting  Crew 

For  planting  in  the  method  described  under  (a),  a  crew  of  4 
or  multiples  of  4  will  be  found  to  be  most  efficient.  Three  of  these 
men,  equipped  with  mattocks,  plant  the  trees,  each  following  a  straight 
line  across  the  field,  approximately  6  feet  apart,  sighting  at  stakes  at 
the  other  end.  The  fourth  man  or  boy  carries  the  trees  (the  roots 
being  covered  with  wet  moss)  in  a  basket  or  pail  strapped  over  his 
shoulder,  and  he  passes  them  out  to  the  other  three.  Such  a  crew 
:an  plant  from  2,000  to  4,000  trees  a  day  according  to  the  kind  of  land. 

For  planting  in  the  method  described  under  (&),  a  crew  of  5 
or  7  men  is  most  efficient.  With  a  crew  of  7,  3  with  mattocks, 
follow  parallel  lines,  as  in  the  previous  case,  and  dig  the  holes,  one 
man  carries  the  trees  and  distributes  them  to  the  other  3  who  plant 
them.  This  method  is  of  course,  slower.  Such  a  crew  will  seldom 
plant  more  than  4,000  trees  a  day. 

Time  of  Planting 

There  are  two  seasons  in  which  forest  planting  can  be  done. 
Early  spring  planting  usually  gives  the  best  results.  Planting  in 
the  spring  should  begin  as  soon  as  the  frost  is  out  of  the  ground,  for 
the  reason  that  there  is  usually  a  dry  spell  in  May  or  June.  If  the 
trees  can  be  well  established  before  such  a  time,  a  much  larger  per- 
centage will  survive.  In  1913  the  planting  season  began  April  1, 
but  usually  in  Vermont,  the  best  time  is  between  April  15  and 
June  1.  Trees  cannot  be  planted  safely  after  they  have  begun  to 
grow  until  the  fall. 

With  some  species,  like  Norway  spruce  on  southern  exposures, 
^^11  planting  may  be  recommended.  The  chief  point  in  its  favor  is 
^hat  farmers  are  not  quite  as  busy  in  the  fall  as  in  the  spring,  the 
•highway  work  is  not  so  strenuous  and  hence  more  men  are  available. 
On  tracts  where  there  is  much  planting  to  be  done,  fall  planting 
doubles  the  length  of  time  available.  In  Vermont  the  fall  season  ex- 
^ends  usually  from  about  August  20  to  September  20. 

Unpacking  stock.  The  seedlings  should  be  planted  as  soon  as 
possible  after  arrival.  If  they  cannot  be  planted  at  once  they  should 
^  heeled  in,  near  the  site  that  is  to  be  planted.  A  ditch,  preferably 
^^nder  shade,  may  be  dug,  and,   after  the  bundles   are  untied,   the 
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roots  should  be  covered  with  earth  in  this  ditch,  shading  artificially 
if  necessary. 

Puddling,  Just  before  planting  a  thick  mud  should  be  made, 
preferably  with  a  slight  admixture  of  clay.  A  few  hundred  trees 
are  taken  from  the  box  or  ditch  and  their  roots  are  dipped  in  tliis 
mud.  These  are  then  placed  in  a  basket  or  pail  and  their  roots  covered 
with  wet  moss  or  cloth. 

Spacing 

Dense  planting  is  desirable  so  that  the  trees  will  begin  to  crowd 
each  other  at  an  early  age  and  automatically  prune  each  other.  They 
will  also  make  a  better  height  growth  than  if  the  tops  are  wide  spread. 
Although  European  foresters  have  in  the  past  planted  more  closely, 
the  general  tendency  is*  now  toward  a  spacing  of  about  6  feet.  Better 
grades  of  lumber  can  undoubtedly  be  secured  by  planting  more 
closely,  but  with  our  poor  markets  for  material  removed  in  thinnings 
a  quick  production  of  coarse  material  bids  fair  to  be  more  profitable. 

Experience  with  all  kinds  of  forest  has  demonstrated  that  nature 
provides  more  trees  per  acre  on  poor  soils  than  on  the  better  sites. 
In  other  words,  the  crowding  is  so  intense  on  good  soils  that  fewer 
trees  survive  than  on  the  poorer  sites.  Some  species,  which  are  more 
tolerant  of  shade  than  others,  need  to  be  more  crowded  in  order  to 
prune  themselves.  For  these  reasons  we  recommend  a  spacing  of 
6  by  6  feet,  making  1,200  trees  per  acre,  for  the  pines  and  similar 
species,  on  soils  of  average  depth  and  richness.  On  the  poorest  soils, 
or  with  tolerant  species  like  the  Norway  spruce,  a  spacing  of  5  by  6 
feet,  making  about  1,500  trees  per  acre,  is  recommended. 


Spacing 


4  by  4 

5  by  5 
5  by  6 


Troea  per 
acre 


Spacing 


2,722 
1.742 
1,452 


6  by  6 

7  by  7 

8  by  8 


Trees  per 
acre 


1,210 
888 
680 


Esthetic  Planting 


Most  of  the  plantations  made  in  Vermont  have  been  for  com- 
mercial purposes,  and  the  methods  thus  far  described  have  had  only 
commercial  operations  in  view.     As  Vermont  lands  come  more  and 
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more  in  demand  for  summer  homes,  forest  plantations  made  upon 
esthetic  principles  will  undoubtedly  be  valuable,  and  in  many  cases 
will  very  likely  bring  a  price  in  excess  of  their  commercial  values. 
There  is  no  question  but  that  a  natural  forest  is  more  beautiful  than 
one  which  has  been  planted  in  straight  rows.  For  esthetic  piuposes, 
therefore,  a  plantation  should  resemble  as  nearly  as  possible  a  natural 
stani  The  trees  should  be  spaced  unevenly  with  some  clumps  and 
occasional  openings.  It  is  rather  difEcult  to  plant  as  many  as  1,200 
trees  to  the  acre  in  this  way.  One  of  the  best  methods  of  planting 
irregularly  is  to  scatter  broadcast  over  an  area  as  many  pieces  of  wood 
as  one  wishes  to  plant  trees.  When  the  trees  are  set  where  these 
blocks  fall  there  will  be  very  few  straight  lines  and  the  resulting 
forest  will  have  a  natural  appearance. 

PRICES   OF   NURSERY  STOCK   PER  THOUSAND,   SPRING,    1915 

The  prices  of  nursery  stock  for  the  present  season  are: 

White  pine   2-year  seedlingB*     |2.50 

White  pine   S-year  transplants^  5.00 

Scotch  pine    2-year  seedlings    2.25 

Norway  or  red  pine 3-year  transplants    5.75 

Norway  spruce   3-year  transplants    5.00 

White  ash  .' 2-year  transplants    8.00 

'Seedlings  are  raised  in  the  seed-beds  for  one  or  two  years  and  are  then  trans- 
planted.   A  year  after  this  transplanting  they  are  called  three-year  transplants. 

These  prices  are  for  trees  packed  and  delivered  to  the  express 
company,  but  do  not  include  the  cost  of  transportation. 

The  state  nursery  has  no  intention  of  competing  with  private 
nurseries,  and,  therefore,  does  not  sell  large  ornamental  trees.  Neither 
are  orders  accepted  at  the  above  prices  for  less  than  500  trees  of  any 
one  kind.  However,  in  order  to  interest  land  owners  who  have  not 
hitherto  imdertaken  forest  planting,  a  special  offer  of  a  sample  pack- 
age is  made  during  the  spring  of  1915  on  the  following  terms: 

A  sample  package  may  contain  250  three-year  white  pine  or  Nor- 
^'^y  spruce  transplants,  choice  to  be  made  by  the  purchaser.  No 
"'ixed  lots  will  be  allowed.  These  packages  will  be  sent  by  parcel 
P^st,  postage  prepaid.  The  price  per  package  will  be  $2.  This  price 
^s  at  a  somewhat  higher  rate  than  for  larger  quantities,  but  it  eliminates 

^he  necessity  of  driving  to  the  express  office  for  a  small  number  of 

trees. 
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Cost  of  Planting 

During  the  past  5  years  the  cost  of  labor  has  considerably  ad- 
vanced in  Vermont,  so  that  while  nursery  stock  is  cheaper  the  total 
cost  of  planting  is  as  much,  if  not  more,  than  formerly.  The  labor 
item  for  planting  1,000  trees  on  the  state  forests  in  1913  was:  Plain- 
field,  $6.00;  Lyndon,  $4.23;  Mendon,  $5.12;  Townshend,  $5.15; 
Camel's  Hump,  $5.58.  These  prices  included  labor  at  $1.75  per  day, 
and  a  foreman  at  $2.00  or  $2.25  a  day. 

Estimating  the  average  express  charges  as  25  cents  per  thousand, 
and  the  cost  of  hauling  from  the  express  oilice  to  the  land  at  10  cents 
per  thousand,  the  cost  of  planting  is  as  follows : 

TABLE  I.   COST  OF  PLANTING  1,200  TREES  FEB  ACRE 


Large  plantations  on  fair- 
ly easy  land,  where  labor 
costs  $4   per  thousand 


2-year  trees    3-year  trees 
&    $2.G0  ^    $5.00 


Small  plantations  on  dllD- 
oult  land,  where  labor  cost  a 
$6  per  thooasnd 


2-year 
@    $2.50 


3-year  treei 
O    $5.00 


Price  of  trees 
Transportation 
Labor    


$3.00 

$6.00 

.40 

.40 

4.80 

4.80 

Total  cost  per  acre 


$8.20 


$11.20 


$3.00 

.40 

7.20 


$10.00 


$6.00 

.40 

7.20 


$18.60 


COST    OP    PLANTING    1,500    TREES    PER    ACRE 


Large  plantations  on  fairly 
easy  land,  where  labor  costs 
$4  per  thousand 


Small  plantations  on  diffl- 
cult  land,  where  labor  costs 
$6  per  thousand 


2-year  trees    8-year  trees 
@  $2.50  @  $5.00 


2-year  trees 
^  $2.60 


3- 


•year 
Q  $5 


.00 


Price  of  trees 
Transportation 
Labor    


$3.75 

$7.50 

.55 

.55 

6.00 

0.00 

$3.75 

.55 

9.00 


$7.60 

.55 

9.00 


Total  cost  per  acre 


$10.30 


$14.06 


$13.80 


$17.05 


From  the  above  examples  it  will  be  seen  that  the  cost  of  planting 
an  acre  (with  labor  at  $1.75)  may  vary  from  $8  for  planting  1,200 
two-year  seedlings  on  easy  land  to  $17  for  planting  1,500  three- 
year  transplants  on  brushy,  rocky  land. 

There  are  forestry  companies  which  make  a  business  of  planting 
by  contract.  Their  prices  for  planting  5  acres  or  over  with  1,000 
three-year  transplants  per  acre  range  from  $13  per  acre  upward. 
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Care  of  Forest  Plantation 

The  most  important  thing  in  forest  management  is  to  furnish 
adequate  fire  protection.  There  are  many  tracts  near  railroads,  or 
large  limiber  operations,  where  the  danger  is  so  great  that  forest 
planting  is  hardly  justified.  Whenever  planting  is  done  it  is  well 
to  take  measures  for  protection.  Large  plantations  of  conifers  should 
be  broken  up  into  blocks  of  ten  acres  or  less,  either  by  plowed  fire 
lines  about  one  rod  wide,  or  by  planted  belts  of  deciduous  trees 
four  rods  or  more  in  width.  Plowed  lines  may  be  kept  free  from 
vegetative  gfrowth  by  harrowing  two  or  three  times  a  year.  Belts  of 
deciduous  trees  may  be  made  more  eflEective  by  annually  raking  up 
and  burning  the  leaves  and  broken  branches. 

Stock  should  be  excluded  from  plantations  for  at  least  eight  years 
after  planting.  Cows  do  not  eat  pine  tops  but  they  break  them  off 
by  rubbing  againt  them  when  the  trees  are  2  to  5  feet  high. 

Sometime  within  the  first  6  years  of  the  life  of  a  plantation  it  is 
usually  desirable  to  make  a  ''cleaning."  This  consists  in  removing 
any  brush  or  inferior  trees  which  are  crowding  the  more  valuable 
planted  trees.  Poplar  and  birch  are  especially  apt  to  damage  young 
pine  by  rubbing  off  the  terminal  buds.  Blackberry  and  raspberry 
bushes  often  retard  growth  by  shading  the  young  trees.  It  is  not 
necessary  to  remove  the  injurious  growth  from  the  plantation,  but 
it  is  often  sufficient  to  break  it  off  near  the  base.  This  can  be  done 
at  comparatively  slight  expense. 

In  all  plantations  of  white  pine  a  careful  inspection  should  be 
made  every  summer  for  the  weevil  until  the  trees  are  above  its  reach.^ 
This  insect  seldom  kills  the  tree  but  invariably  works  in  the  main 
shoot  causing  it  to  wither  and  die,  usually  in  July  or  early  August, 
^he  next  year  one  of  the  side  branches  straightens  up  and  forms  the 
leader,  but  there  is  always  a  slight  crook  in  the  tree.  In  badly  infested 
I'^ons  the  same  tree  is  often  attacked  repeatedly  and  the  numerous 
crooks  give  it  a  much  deformed  and  stunted  appearance.  Of  course  its 
value  for  timber  purposes  is  much  diminished.  The  insect  seems  to 
prefer  trees  from  3  to  30  feet  in  height,  though  it  occasionally  attacks 
tall  trees.  Its  ravages  are  worse  in  the  southern  range  of  the  species 
than  in  Vermont.  The  adult  is  a  reddish-brown  beetle  about  half  an 
inch  long  with  a  pronounced  snout.  The  pupa  is  creamy  white  and  of 
about  the  same  length  as  its  adult.     The  grub  is  also  white  and  of 

*Vt.  am.   Bui.   15«    (1911).   Vt.   For.   Sery.    Piib.   4. 
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varying  length  up  to  one-fourth  of  an  inch,  according  to  develop- 
ment. The  infested  top  is  badly  decayed  at  the  dose  of  the  seascHi 
and  is  cut  up  with  tunnels  filled  with  borings.  The  first  sign  of  the 
attack  is  disclosed  by  the  wilting  of  the  needles.  The  beetles  de- 
posit their  eggs  under  the  bark  of  the  main  shoots  in  May  or  Jmie, 
and  when  the  grubs  hatch  after  a  week  or  two  they  bore  inward  and 
in  a  downward  direction  to  the  pith.  The  grubs  are  much  reduced 
by  natural  enemies,  mostly  parasitic  insects.  They  transform  into 
pupae  and  adults  and  during  July  and  August  of  the  same  year,  when 
the  adults  are  fully  matured,  they  bore  their  way  out  and  seek  suitable 
places  in  which  to  pass  the  winter. 

•  The  only  way  of  fighting  this  insect  is  to  cut  off  the  infested  top 
during  June  and  July  before  the  beetles  have  escaped.  The  safest 
way  of  destroying  the  weevils  is  to  bum  these  tops ;  but  as  they  often 
contain  also  a  large  number  of  minute  insects  which  prey  on  the 
weevil  a  modification  of  this  procedure  has  been  suggested  by  Hop- 
kins. A  perfectly  tight  can  is  prepared  with  but  one  opening.  The 
infested  tops  are  placed  in  this  can  and  the  opening  covered  with  a 
very  fine  wire  mesh,  so  fine  that  the  beetle  cannot  escape,  whereas 
the  parasites,  which  are  much  smaller,  get  out  and  attack  other 
weevils.  Either  form  of  treatment  must  be  repeated  several  succes- 
sive years,  as  it  is  impossible  to  catch  all  the  weevils  in  a  single 
season. 

Taxation  on  Forest  Plantations 

No.  40  of  the  Acts  of  1912  makes  it  possible  for  the  owners  of 
forest  plantations  and  of  young  natural  forests  to  determine  in  ad- 
vance with  some  accuracy  what  the  taxes  are  likely  to  be.  Without 
knowledge  of  this  kind  one  has  little  incentive  to  plant  forests.  This 
enactment  and  illustrations  of  its  application  follow. 

AN    ACT   RBXATIMO  TO  THE  TAXATION   OF   YOUNG  TIMBIE 

It  U  hereby  enacted  by  the  General  Assembly  of  the  State  of  VenMmi 

Section  1.  An  owner  of  land  who  wishes  to  classify  the  same  under  the  pro* 
visions  of  this  act  shall  make  application  for  such  dassiflcation  to  the  state  forester 
accompanied  by  such  description  of  the  land  as  the  state  forester  may  require.  Appli- 
cation haying  been  made  in  due  form,  the  state  forester  shall  examine  the  land  in 
question,  and  if  he  finds  the  requirements  hereinafter  proyided  haye  been  fulfilled, 
he  shall  issue  a  triplicate  certificate  of  classification,  the  orl^^nal  to  be  filed  In  the 
office  of  the  state  forester,  one  copy  in  the  office  of  the  town  clerk  of  the  town  In 
which  the  land  is  located,  and  one  copy  given  the  owner. 

Sec.  2.  Cut-over  or  other  land  fully  stocked  with  forest  trees  not  more  tbMn 
fifteen  years  old,  exdept  scattered  trees  the  presence  of  which  does  not  increase  the 
assessed  value  of  the  property ;  cut-over  or  other  land  Incompletely  or  partially 
stocked  with  forest  trees  not  more  than  fifteen  years  old,  when  planted  with  a  suffldent 
number  of  additional  trees  to  assure  a  spacing  of  approximate^  six  by  six  feet  over 
the  entire  area ;  and  open  land  planted  with  forest  trees  dot  less  than  one  tboossod 
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to  the  acre ;  proTided  in  each  case  that  the  trees  planted  are  of  the  following  species : 
Mh,  basswood,  oak.  maple,  white.  Scotch  or  Norway  pine,  Ehiropean  larch,  white  or 
Norway  spruce,  or  any  other  species  approved  by  the  state  forester,  and  also  provided 
that  said  state  forester  approves  the  manner  in  which  the  trees  are  planted,  and  pro- 
Tided  farther  that  said  land  is  outside  the  limits  of  a  city  or  village,  shall  be  classified 
as  forest  land,  and  shall  thereafter  be  taxed  annually  at  the  local  rate  on  a  valuation 
of  the  land  alone,  said  valuation  to  be  established  by  the  local  listers  at  the  time  of 
classiflcation,  but  In  no  case  to  exceed  three  dollars  an  acre,  said  valuation  to  be 
maintained  until  the  year  1950.  In  the  year  1950  the  land  alone  shall  be  revalued 
wimout  regard  to  the  above  limit,  and  the  valuation  then  established  shall  be  maintained 
for  a  further  period  of  fifty  years,  tax  being  levied  annually  on  said  valuation  at  the 
local  rate.  Whenever  a  commerdal  cutting  is  made  a  tax  of  ten  percent  shall  be 
levied  on  the  gross  stumpage  value  of  the  amount  cut. 

Sec.  3.  Classiflcation  as  forest  land  for  purposes  of  taxation  shall  be  continued 
■0  long  as  proper  forest  conditions  are  maintained  thereon.  Use  of  said  land  for 
pasture;  destruction  by  fire  of  the  tree  growth  and  failure  of  the  owner  to  restore 
forest  conditions ;  removal  of  tree  growth  and  use  of  land  for  other  purposes ;  or  any 
other  changed  conditions  which,  in  the  opinion  of  the  state  forester,  indicates  that 
proper  forest  conditions  are  not  being  maintained,  shall  be  considered  sufllclent  grounds 
for  cancellation  of  classiflcation.  When  requested  by  the  town  listers,  or  whenever  he 
may  deem  It  necessary,  the  state  forester  shall  examine  classified  forest  land,  and  if  ' 
he  finds  that  the  provisions  of  the  law  are  not  fully  complied  with,  he  shall  forthwith 
cancel  the  classiflcation  of  said  land,  sending  notice  of  such  cancellation  to  the  town 
clerk  of  the  town  In  which  the  land  Is  located,  and  the  owner  thereof.  Said  land 
shall  thereafter  be  taxed  under  the  laws  governing  the  general  property  tax  unless  it 
be  granted  reclassification  as  forest  land  at  a  subsequent  date.  Whenever  a  classi- 
flcation is  cancelled,  the  owner  of  the  land  shall  be  required  to  pay  a  tax  on  the 
stumpage  value  of  the  standing  timber  amounting  to  one-half  of  one  percent  per 
nnoum  for  tho  entire  number  of  years  that  said  land  has  been  under  classification. 
This  tax  shall  be  in  addition  to  any  annual  tax  or  yield  tax  which  may  have  been  paid, 
or  may  be  collectible. 

Sec.  4.  All  products  of  cuttings  on  classified  land  shall  pay  a  yield  tax  as  pro- 
vided in  sections  2  and  3  of  this  act  except  material  cut  for  domestic  use  and  which 
]8  not  to  be  sold,  or  material  removed  In  the  form  of  thinnings  to  improve  the  con- 
dition of  the  remaining  stand,  and  whose  stumpage  value  does  not  exceed  the  cost 
of  removal.  Whenever  a  cutting,  other  than  excepted  above,  is  made  the  owner  of  the 
timber  shall  file  with  the  local  listers  and  the  state  forester,  a  sworn  statement  of 
the  quantity  which  has  been  cut,  and  Its  stumpage  value.  If  either  the  assessors 
or  the  state  forester  deem  the  value  as  stated  too  low  the  state  forester  shall  determine 
the  stumpage  value  and  report  the  same  to  the  listers  and  the  owner.  Should  the 
owner  be  unwilling  to  accept  the  valuation  as  given  by  the  state  forester,  he  may  refer 
the  matter  to  a  special  board  consisting  of  the  first  selectman  and  the  town  clerk  of 
the  town  in  which  the  land  is  located  together  with  the  state  forester,  whoso  decision 
with  regard  to  the  valuation  shall  be  final. 

Sec.   5.     Sections  368,   369  and  370  and  subdivision   XIV  of  section  496  of  the 
nibllc  Statutes  shall  apply  only  to  land  planted  to  forest  trees  prior  to  January  1,  1913. 

Approved  February  13,  1913. 

A  few  illustrations  of  the  manner  in  which  this  enactment 
operates. 

1.  A  has  a  tract  of  100  acres  which  is  fully  stocked  with 
spruce  from  1  to  15  years  of  age,  which  is  now  pastured.  He  wishes 
to  have  it  classified.  What  must  A  do  to  have  it  classified ;  and  what 
will  his  taxes  amount  to  for  the  next  20  years? 

He  must  agree  to  exclude  all  stock  and  make  application  for 
classification  to  the  State  Forester,  who  will  have  the  land  examined. 
If  accepted,  the  land  will  then  be  assessed  at  not  over  $3  an  acre,  and 
probably  at  this  figure.  K  the  tax  rate  is  two  percent,  i.  e.  $2  on 
a  dollar,  the  annual  tax  on  the  land  will  be  $6.  This  tax  in  20  years 
would  amount  to  $178.67  at  4  percent  compound  interest.  If  no 
cuttings  were  made  during  this  period  there  would  be  no  other  tax. 

2.  B  owns  a  tract  of  200  acres,  half  of  which  is  fully  stocked 
^ith  hardwoods  from  1  to  15  years  old;  the  other  half  is  open  pas- 
*yre  land.    What  must  he  do  to  have  this  land  classified?     What 
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would  the  tax  on  this  amount  to  in  25  years  if  he  removed  100 
cords  for  his  own  use? 

He  can  fence  off  the  half  which  is  fully  stocked  and  apply  to  have 
this  classified;  or  he  may  reforest  the  remainder  and  apply  for 
classification  for  the  whole  area.  If  the  whole  area  is  classified  at 
$3  an  acre  the  total  valuation  would  be  $600.  If  the  tax  rate  is 
1.5  percent  or  $1.50  on  the  dollar,  the  annual  tax  would  be  $9.  This 
tax  at  5  percent  compound  interest  for  25  years  would  amount  to 
$429.54.  There  would  be  no  tax  on  the  wood  cut  since  it  is  used  by 
the  owner. 

3.  C  owns  300  acres  which  is  partially  covered  with  young  trees 
from  1  to  15  years  old.  He  wishes  to  make  an  improvement  thin- 
ning in  20  years  and  another  cutting  in  30  years.  What  must  he  do 
to  have  the  land  classified  and  what  would  his  taxes  amount  to? 

In  order  to  have  it  classified  he  must  interplant  so  that  the 
spacing  will  be  approximately  6  feet  over  the  entire  area  If  the 
land  is  valued  at  $3  an  acre,  and  the  tax  rate  is  1  percent  or  $1  on 
the  dollar,  the  valuation  would  be  $900  and  the  annual  tax  $9.  At 
4  percent  compound  interest  this  would  amount  in  30  years  to  $504.76 
If  he  removes  1,000  cords  in  the  thinning,  which  is  worth  on  the 
stump  $1,000  and  it  costs  to  remove  the  wood  $1,500  there  would 
be  no  tax  on  this  wood.  If  at  the  end  of  30  years  he  sells  500,000  feet 
of  lumber,  worth  on  the  stump  $3,000,  his  tax  on  this  cut  will  be 
$300. 

Returns  from  Plantations 

The  only  way  of  forecasting  the  probable  returns  from  a  forest 
plantation  is  by  means  of  yield  tables.  Unfortunately  such  tables 
have  been  made  for  comparatively  few  species.  The  following 
table  for  white  pine  gives  conservative  results  for  plantations,  be- 
cause it  is  based  on  natural,  unthinned  stands  in  New  Hampshire. 

TABLH     I.       TTKLn    TABLH    SHOWING    YIKLD    IN    BOARD    FEET    WHICH    UNIMPROTKD    NATURAL 
RECOND-OROWTH    WHITE    PINE    HAS    PRODtlCKn    IN    NEW    HAMPSHIRE^ 


Board 

feet  per  acre 

. — — '   - 

Hpst  pine  soil 

Medium  soil 

Poorest  soil 

'20  yrs. 

4.000 

.1.1. no 

1.700 

.10     " 

15,100 

10.800 

6,550 

40     •• 

.1.1.550 

25.000 

16.4R0 

50     " 

47,450 

37,800 

27,650 

60     " 

57..100 

47.400 

.17.500 

70     " 

65,900 

55,800 

45,700 

80     •• 

73.300 

62,850 

52.400 

90     " 

80,050 

69,000 

57,950 

»N.  n.  For.  Com.  Rpt.  1905-06. 
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TABUg    II.       MONEY    YIELD  TABLE WHITE   PINE 


Stumpage  at  $8  per  M. 

Stumpage  at  $10  per  M. 

Stumpage  at  $12  per  M. 

Soil 

Quality  I 

Quality  III 

Quality  I 

Quality  III 

Quality  I 

Quality  III 

20 
30 
40 
50 
60 
70 

yrs. 

1  36.80 
120.80 
268.00 
379.20 
458.40 
527.20 

1  13.60 
52.00 
132.00 
220.80 
300.00 
365.60 

$  46.00 
151.00 
335.50 
474.50 
573.00 
659.00 

$  17.00 
65.50 
164.50 
276.50 
375.00 
457.00 

$  55.20 
181.20 
402.00 
568.80 
687.60 
790.80 

$  20.40 
78.00 
198.00 
831.20 
450.00 
548.40 

The  following  yield  table  for  white  ash  was  made  by  a  study  of 
individual  trees,  and  is  not,  therefore,  as  accurate  as  the  pine  table. 


TABUi    III. 


YIELD    TABLE    FOB    PUSH    WHITE    ASH    BASED    ON    THE    MEASUREMENTS    OF 

RAPID  GROWING   INDIVIDUALS 


Number  of  trees 
per  acre 


Volume 
per  tree 


Total  volume 

Value 

per  acre 

of  Btand^ 

14,400 

$  86.40 

19,575 

117.60 

24.975 

150.00 

30,080 

240.64 

33,275 

266.16 

36,480 

291.84 

38,325 

306.56 

30  yrs. 

40 

50 

60 

70 

80 

90 


•« 
« 
•« 


160 
145 
135 
128 
121 
114 
105 


90 
185 
185 
235 
275 
320 
305 


^Value  is  based  on  a  stumpage  price  of  $6  per  thousand  board  feet  for  stands 
under  55  years,  and  of  $8  for  older  stands. 

Profit  from  Forest  Planting 

Table  II  indicates  the  probable  financial  returns  from  pine  plan- 
tations of  different  ages  on  the  best  and  poorest  soils.  In  order 
to  form  an  idea  of  the  profit  which  these  figures  represent  it  is  neces- 
sary to  compute  the  cost  of  the  plantation  at  these  various  ages. 
Table  IV  gives  this  data  in  three  sets  of  figures  based  on  an  initial 
cost  of  planting  of  $8,  $12  and  $16  per  acre  respectively.  It  is 
assumed  in  these  calculations  that  the  plantation  would  be  classified 
under  No.  40  of  the  Acts  of  1912,  that  the  land  would  be  valued 
at  $3  per  acre,  and  that  the  tax  rate  on  the  land  is  2  percent. 
The  investment  in  the  land,  cost  of  planting  and  taxes  on  the  land  are 
computed  as  4  percent  and  the  yield  tax  is  based  on  an  assumed 
stumpage  value  of  $10  per  thousand. 

TABLE  IV.   COST  OF  PRODUCTION  FBR  ACRE 


$8 


Cost  of  planting  per  acre 


$16 


Soil      Quality  I      Quality  III        Quality  I      Quality  III        Quality  I      Quality  III 


20  yrs. 

30 

it 

40 

•< 

50 

*• 

60 

u 

$  27.47 

$  24.59 

$  36.23 

$  38.35 

$  44.99 

$  42.11 

51.10 

42.59 

64.06 

55.55 

77.02 

68.51 

89.05 

71.06 

108.25 

91.10 

127.45 

110.36 

181.83 

111.99 

160.27 

140.43 

188.71 

168.87 

184.30 

174.50 

226.38 

216.58 

268.46 

258.66 
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Table  V  shows  the  profit  which  may  be  derived  from  one  acre 
of  forest  plantation,  stumpage  figured  at  $10  per  thousand  feet, 
as  displayed  in  Table  II,  and  the  cost  figured  at  three  different  rates 
for  planting,  as  given  in  Table  IV.  It  will  be  seen,  for  example, 
that  a  plantation  costing  $12  an  acre  to  form  will  produce  in  50 
years  a  profit  of  $314  on  the  best  soil  and  $136  on  the  poorest  soils 
over  and  above  all  costs,  including  taxes  and  compound  interest  at 
4  percent. 

TABLE  V.   PBOFIT  PER  ACBE  ABOVE  4  PERCENT  COMPOUND  INTEREST.  CALCULATED  FOR  A 

HTUMPAGE  PRICK  OF  $10  PER  THOUSAND  FBBT 


Cost 
$8 

of  planting  per  acre 
fl2 

$16 

Soil 

Quality  I 

Quality  III 

Quality  I 

Quality  III 

Quality  I 

Quality  III 

20yr8. 
30    •' 
40     ■ 
50    •• 
6u    " 

$  18.53 

99.90 

246.45 

342.67 

388.70 

$     7.59  (Loss) 

22.91 

93.54 
164.51 
200.50 

$     9.77 

86.94 

227.25 

314.23 

346.62 

$  16.35  (Loss) 

10.05 

73.34 
136.07 
158.42 

$     1.01 

73.98 

208.05 

285.79 

304.54 

$  25.11  (Loss) 
3.01  (Loss) 
54.14 
107.63 
116.34 

Value  of  Land  That  Can  Be  Planted  Profitably 

The  question  often  comes  up  as  to  how  valuable  land  can  be 
planted  to  white  pine.  Naturally  the  more  valuable  the  land  the 
lower  rate  of  interest  will  be  borne  on  an  investment  in  planting. 
The  table  given  below  is  based  on  a  cost  of  planting  of  $12  an  acre. 
As  shown  above,  this  is  a  liberal  figure,  for  the  cost  is  quite  as  apt  to  be 
below  as  above  this  amount.  It  is  also  based  on  an  assumed  stumpage 
value  of  only  $8  per  thousand,  which  is  undoubtedly  the  minimum 
value  especially  for  future  calculations.  If  a  larger  value  were  as- 
sumed the  percentage  of  profit  would  be  correspondingly  larger.  How- 
ever, under  these  conditions  the  table  shows  that  land  valued  at  $10  an 
acre,  planted  at  a  cost  of  $12  should  yield  4  percent  compound  in- 
terest on  the  investment  on  the  poorest  soils,  and  on  the  best  soils 
as  high  as  6  percent.  On  lands  valued  at  $3  an  acre  a  7  percent 
profit  should  be  realized  in  40  years. 

It  should  be  realized  that  it  costs  practically  as  much  to  plant 
an'acre  of  the  poorest  soil  as  of  the  best,  but  that  the  returns  are  very 
much  less.  It  must  be  borne  in  mind  that  these  qualities  of  soil  do 
not  refer  to  agricultural  conditions,  the  best  forest  soil  often  being 
on  a  par  with  the  poorest  agricultural  soil,  since  the  forester  does 
not  contemplate  using  land  for  forestry  which  could  more  profit- 
ably be  utilized  for  agriculture.  Bearing  these  things  in  mind,  it 
will  be  realized  that  a  person  contemplating  an  investment  in  forest 
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planting  will  do  well  to  study  soil  conditions,  just  as  for  farming, 
and  invest  his  money  in  planting  land  which  will  produce  the  highest 
returns.  He  will  see  that  whereas  he  may  easily  have  a  5  percent  in- 
vestment on  land  costing  $10  an  acre,  if  the  soil  is  productive,  it 
would  be  impossible  for  him  to  derive  such  a  profit  from  the  poorest 
land,  if  it  cost  him  more  than  $5  an  acre.  Tax  listers  should  take 
these  matters  into  consideration '  and  list  forest  lands  by  a  grada- 
tion of  values  according  to  their  productive  powers,  in  the  same 
manner  as  with  agricultural  lands. 

TABLE  TI.     PKRCVNTAGVS  Or  PBOFIT  OBTAINABLB  FBOH  WHITB  PINll  PLANTATIONS  ON  LAND 

OF  DIFFKRBNT  YALUBS^    WHBBB   PLANTING   COSTS    |12   AN    ACRB,  AND    WHEBB 

LUMBER    IS    WORTH    $8    PER    THOUSAND    FEET    ON    THE    STUMP 


Age  In 
yean 

Quality  I 

Quality  III 

$1 

Value 
18              15 

of  land 
$10 

per 

acre 
$1 

$3              15 

110 

Percent 

Percent 

20 
30 
40 
50 
60 

4.5 

7 
7 

6.5 
6 

4  3.5 
6.5             6 

7                6.6 
6                6 

5  5 

3 

5.5 

6 

5.5 

4.5 

0 

4 

5.5 

5.5 

5 

0                0 
3.5             3.5 
5                5 
5                5 
4.5              4.5 

0 
3 
4 
4 
4 

In  this  connection  the  question  naturally  arises  as  to  what  is  agri- 
cultural land  and  what  is  forest  land.  It  must  be  admitted  that  there 
is  no  distinct  line  of  demarcation.  Much  land  in  Vermont  which 
was  formerly  profitable  for  sheep  raising  is  today  more  profitable  for 
timber  production.  The  change  is  not  so  much  due  to  the  deteriora- 
tion of  the  soil  as  to  competition  with  Australia  and  other  sheep  rais- 
mg  sections,  and  to  the  growing  scarcity  of  lumber  throughout  the 
United  States.  During  recent  years  the  number  of  cattle  as  well 
as  sheep  in  Vermont  has  been  steadily  falling  off.  This  has  resulted 
^n  a  diminishing  demand  for  pasture  and,  consequently,  a  lowering  of 
the  profit  derived  from  its  use.  True  forest  soil  is  the  land  which  can 
never  be  used  for  agriculture;  yet  who  can  say  what  conditions  a 
dense  population  of  two  or  three  centuries  hence  may  bring  about? 
All  that  we  can  hope  to  do  is  to  predict  for  a  period  of  40  or  50  years 
what  land  can  be  profitably  used  for  agriculture,  and  to  advocate  the 
use  of  the  rest  for  forest  production.  Much  land  in  Vermont  is  so 
steep,  or  rocky,  or  for  other  reasons  unfavorable  for  agriculture,  that 
rt  is  practically  certain  that  it  will  not  be  profitable  for  agriculture 
during  the  present  century.  Much  of  this  land  classifies  as  third 
quality  forest  soil  and  private  owners  should  be  conservative  about 
investing  money  in  reforesting  it.    It  is  chiefly  a  type  of  land  which 
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should  be  owned  and  reforested  either  by  the  state  or  town,  since 
the  indirect  benefits  to  the  community  would  repay  public  expense 
though  they  would  not  compensate  an  individual  owner. 

There  are  in  addition  to  these  true  forest  soils,  large  areas  of  Ver- 
mont land,  some  of  which  have  been  used  for  agriculture  in  the  past, 
and  all  of  which  may  be  profitably  thus  used  at  some  future  time. 
Any  of  this  land  which  can  be  profitably  cleared  up  and  used  for  farm- 
ing should  be  so  used ;  but  land  that  is  far  distant  from  a  market,  or 
upon  which  the  cost  of  improvement  would  be  excessive,  or  which 
for  other  reasons  is  not  adapted  to  farming  in  the  near  future  should 
be  used  for  forest  production.  If  after  the  growing  of  one  forest  crop 
conditions  have  so  changed  as  again  to  make  farming  profitable  on  this 
land,  it  will  be  found  that  the  forest  has  considerably  enriched  the 
soil.  In  some  portions  of  Europe  such  an  alteration  of  wood  and 
farm  crops  has  long  been  recognized  as  a  legitimate  form  of  agricul- 
ture. 

It  is  not,  however,  a  simple  matter  to  determine  at  present  just 
what  land  can  be  profitably  used  for  agriculture.  A  progressive 
farmer,  with  due  regard  to  labor  income,  might  get  a  profit  from  a 
tract  from  which  another  man,  considering  only  yield  per  acre,  might 
derive  no  profit.  In  the  same  way,  some  pastures  which  are  now  lia- 
bilities rather  than  assets  could  be  turned  into  assets  by  proper  manage- 
ment. However,  in  dealing  with  average  conditions  of  land  we  must 
also  deal  with  average  abilities  to  handle  the  same,  and  the  average 
profits  now  being  derived  from  them.  The  best  way  of  determining 
the  income  from  a  pasture  is  to  ascertain  how  much  rental  it  would 
3rield,  since  that  depends  somewhat  upon  the  local  supply  and  demand 
of  pasture. 

Table  VII  shows  the  accrued  income  on  pasture  land  figured  at 
4  percent,  compound  interest  for  periods  from  20  to  60  years.  Com- 
paring these  figures  with  those  in  Table  V,  one  may  ascertain  the 
relative  profit  from  pasturing  a  certain  area  and  from  planting  to 
forests.  For  example,  a  net  income  of  25c  an  acre  on  pasture,  over 
and  above  interest  on  the  value  of  the  land  and  taxes,  amounts  to 
$7.45  in  20  years  at  4  percent  compound  interest.  G>mparing  with 
Table  V  one  finds  that  allowing  $12  an  acre  as  the  cost  of  planting 
the  profit  in  20  years  on  the  best  soil  is  $9.77  per  acre,  and  that  on 
the  poorest  soil  the  loss  is  $16.35  an  acre.  For  such  a  short  period 
the  advantage  in  this  case  would  be  in  favor  of  pasture. 

A  net  income  from  pasture  of  $1.00  an  acre  a  year  amounts  in 
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40  years  to  $95  while  the  net  income  from  a  plantation  costing  $12 
to  establish  ranges  from  $73  to  $227  an  acre.  Evidently  for  such  a 
long  term  a  forest  plantation  is  more  profitable  than  pasturing  even 
at  a  net  income  of  $1  which  is  rather  a  high  rental  for  the  class  of  land 
which  will  usually  be  planted  to  forests. 


TABLE    VII.      A( 

[XJaURD    INCOMB 

FRO 

M    PASTURE    RENTAL 

s 

Age  in 
yean 

Net  Income 

per 

acre  per  year 

$     .25 

$     .50 

$     1.00 

$     1.50 

20 
30 
40 
50 
60 

7.45 
14.00 
23.78 
38.20 
59.40 

14.90 
28.00 
47.50 
76.40 
118.90 

29.80 

56.00 

95.00 

152.80 

237.80 

44.70 

84.00 

142.50 

229.20 

356.70 

Cost  of  Raising  Pine  Lumber 

In  the  preceding  pages  the  probable  profit  from  forest  planting 
has  been  discussed  from  the  standpoint  of  the  man  v^rho  is  to  sell  his 
lumber.  There  is  even  greater  incentive  for  the  manufacturer  who 
uses  a  large  amount  of  lumber  to  raise  his  own.  By  so  doing  he  is 
sure  of  a  sufficient  local  supply  in  the  future  to  enable  him  to  con- 
tinue his  business,  and  he  can  determine  in  advance  fairly  accurately 
what  this  supply  will  cost  him.  Without  such  a  supply  he  must  pur- 
chase from  diflFerent  sources,  paying  whatever  is  the  market  price  at 
the  time,  and  probably  having  to  pay  the  freight  rates  for  a  consider- 
able amount  of  it.  He  should  realize  that  land  owners  in  the  future 
will  be  more  intelligent  about  the  selling  of  lumber  than  at  present, 
and  that  bargains  in  woodlots  will  be  increasingly  scarse. 

The  local  supply  of  lumber  is  likely  to  have  an  increasing  influ- 
ence on  manufacturing  business.  It  will  be  more  and  more  difficult  to 
compete  with  concerns  having  a  local  supply  of  lumber  to  meet  their 
requirements. 

The  following  calculation  was  made  for  a  Vermont  manufacturer 
who  uses  800,000  board  feet  of  pine  annually,  to  determine  how  much 
^t  will  cost  to  raise  this  amount  annually.  From  Table  I  it  is  seen 
that  it  is  fair  to  assume  a  production  of  30,000  board  feet  per  acre 
^n  40  years.  To  cut  800,000  feet  one  must  have  27  acres  of  40-year 
old  plantations.  In  order  to  cut  27  acres  a  year  for  40  years  a 
total  of  1,080  acres  is  required,  or,  approximately,  1,100  acres. 
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Cost  of  1,100  acres  of  land  at  $3 $  3,300 

Cost  of  planting  1,100  acres  at  $10 11,000 

$14,300 
Value  of  land,  $3,300  at  4  percent  compound  interest  for  40 

years   $12,540 

Cost  of  planting,  $11,000  at  4  percent  compound  interest  for 

40  years  52,800 

Tax  of  1  percent  on  land  value  under  No.  40,  Acts  1912,  at  4 

percent  compound  interest  for  40  years 3,135 

10  percent  yield-tax  on  stumpage,  valued  at  $15  per  thousand     49,500 

Total  cost  of  growing  32,000,000  board  feet $117,975 

Average  cost  per  1,000  feet   $     3.68 

If  pine  stumpage  sells  for  $15  per  thousand  at  the  end  of  40  years, 
the  manufacturer  in  question  and  his  successors  would  save  $11.32 
on  a  thousand  feet,  or  $9,056  annually.    In  the  case  of  less  productive 
land  the  cost  of  raising  lumber  would  be  correspondingly  greater, 
as  would  also  be  the  case,  of  course,  if  the  land  or  the  planting  cost 
more  than  in  the  above  example.    On  the  other  hand  it  is  possible  to 
improve  upon  all  of  these  figures,  though  one  is  not  likely  to  obtain 
first  quality  land  for  less  than  $3  an  acre.    If  stumpage  is  worth  less 
than  $15  per  thousand  at  the  time  of  cutting,  the  yield-tax  would  be 
correspondingly  less.  With  stumpage  figured  at  $12  the  yield-tax  would 
be  $38,400  instead  of  $49,500,  the  cost  of  growing  would  be  $3.34 
per  thousand  instead  of  $3.68,  and  the  profit  would  be  $8.66  per  thou- 
sand instead  of  $11.32. 

In  both  of  the  cases  above  cited  the  profit  in  raising  stumpage 
is  predicated  on  the  supposition  that  the  manufacturer  could  purchase 
plenty  of  lumber  in  his  own  locality  at  the  market  price.  As  a  matter 
of  fact  this  will  very  seldom  be  the  case,  unless  the  manufacturer  at 
least  furnishes  an  example  sufficient  to  interest  others  in  this  form 
of  investment.  In  estimating  his  profit  from  planting  we  should, 
therefore,  add  freight  charges  to  the  stumpage  price  of  most  of  the 
lumber  purchased  for  a  large  business.  If  a  concern,  such  as  the 
one  mentioned  above,  is  obliged  to  buy  half  of  its  lumber  from  a  dis- 
tance, the  freight  charges  on  the  same  may  well  amount  to  $1,000 
a  year,  which  must  be  added  to  the  annual  profit  if  the  manufacturer 
raises  his  own  lumber  near  at  home. 

In  the  sale  of  wood-using  industries  in  the  future  a  supply  of 
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available  growing  timber  suitable  for  the  future  needs  of  a  business 
will  be  a  very  important  asset,  and  a  wood-using  industry  which  has 
no  such  supply  will  find  itself  very  much  handicapped  as  compared 
with  those  in  the  vicinity  of  extensive  forests. 

It  is  said  that  the  stockholders  of  one  of  the  large  Canadian 
paper  companies,  who  are  mostly  English,  always  inquire  first  as  to 
the  area  of  the  company's  lands  reforested,  before  they  look  into 
the  items  of  receipts  and  eKpenditures.  The  time  will  come  in  this 
country  when  stockholders  will  demand  that  their  business  be  run 
on  a  permanent  basis,  and  that  an  annual  inventory  be  submitted, 
showing  the  exact  condition  of  all  lands  owned.  Inventories  of 
this  sort  would  not  be  valuable  assets  to  most  companies  at  present. 

SCHOOL   ENDOWMENT    FORESTS 

In  several  foreign  countries  municipalities  derive  a  considerable 
portion  of  their  revenue  from  municipal  forests.  A  village  or  city, 
being  a  permanent  institution,  can  forego  immediate  returns  for  greater 
future  returns  and  is,  therefore,  well  adapted  to  manage  forest  prop- 
erty. This  management  is  also  usually  safeguarded  from  local 
political  vagaries  by  placing  it  entirely  under  the  direction  of  the 
central  forestry  department,  although  the  money  goes  directly  to  the 
municipal  treasury  which  has  entire  control  of  expenditures.  As 
examples  of  such  communal  or  municipal  forests,  the  following  may  be 
mentioned,  although  they  are  by  no  means  exceptional. 

Forbach,  Baden,  with  about  the  same  population  as  the  Vermont 
town  of  Bethel,  enjoys  an  annual  revenue  of  nearly  $18,000  from  its 
forest.     Such  a  revenue  would  nearly  eliminate  taxation  in  Bethel. 

It  is  often  said  that  we  cannot  argue  from  conditions  in  foreign 
countries;  but  unless  we  admit  that  representative  government  is  a 
failure  there  is  nothing  in  this  argument.  Natural  conditions  here 
are  equal  to  those  in  Europe.  Our  climate,  soil  and  species  of  trees 
are  as  good  or  better  than  those  in  Europe.  In  fact,  without  much 
difficulty  it  can  be  shown  that  conditions  for  investing  in  forestry  are 
better  in  New  England  at  present  than  in  Europe.  While  lumber  is 
now  worth  about  twice  as  much  in  Europe  as  with  us,  our  prices  are 
kept  down  by  the  immense  supply  of  virgin  timber  in  the  west  and  by 
the  fact  that  New  England  has  no  protective  tariff,  as  has  Germany. 
As  soon  as  the  virgin  timber  of  the  west  is  depleted,  which  will  be  be- 
fore our  present  plantings  are  mature,  our  prices  will  be  practically 
equal  to  those  of  Europe.     In  fact  it  is  quite  probable  that  the  time  is 
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coming  when  lumber  will  be  even  more  costly  than  in  Europe.     The 
city  of  Zurich,  Switzerland,  recently  purchased  about  1,700  acres  to  add 
to  its  forest,  paying  an  average  of  $80  an  acre  for  the  land  alone. 
Many  other  purchases  at  similar  high  figures  might  be  mentioned.     In 
New  England,  on  the  other  hand,  large  areas  can  be  secured  for  from 
$2  to  $6  an  acre.    The  State  of  Vermont  recently  purchased  a  tract  of 
3,000  acres,  carrying  a  large  amount  of  timber,  for  $3.25  an  acre.  When 
it  is  said  that  forest  planting  in  Europe  brings  comparatively  small 
interest  on  the  investment  it  must  be  remembered  that  there  is  a  great 
disparity  between  land  values  here  and  abroad,  and  that  now  is  the 
time  to  make  investments  of  this  kind.     From  what  has  already  been 
said  as  to  the  relative  fire  risk  in  Vermont  and  the  rest  of  New  England, 
it  may  be  seen  that  the  opportunity  for  safe  and  profitable  investments 
in  forest  planting  are  as  good  in  Vermont,  if  not  better,  than  elsewhere. 
Several  attempts  have  been  made  recently  to  popularize  the  idea 
of  municipal  forests  in  this  country,  notably  those  of  the  Massachusetts 
Forestry  Association.    To  the  writer  the  great  difficulty  with  this 
movement  has  been  to  bring  the  public  to  distinguish  between  parks 
handled  for  recreation,  which  they  are  accustomed  to,  and   forests 
handled  chiefly  for  profit,  but  also  available  for  recreation.     Few  Ver- 
mont towns  can  afford  the  luxury  of  a  large  park,  but  many  could 
well  make  a  long  time  investment.     The  purpose  of  No.  24  of  the 
Acts  of  1915,  is  to  provide  for  municipal  forests  which  would  be 
without    question     for     investment     purposes.       This     law,     there- 
fore, provides   for  the   establishment   of   school   endowment   forests 
by  any  towns  so  voting.      Any  tract  of  forty  acres  or  over,  owned 
by  a  town,  may,  upon  the  approval  of  the  state  forester,  be  set  aside 
as  a  school  endowment   forest.       The  town  may   secure   the   trees 
to  plant  this  land   from  the   state  nursery.       Table   V,  giving  the 
probable  profits  from  plantations  shows  that  plantations  costing  $12 
an  acre  to  form  should  yield  a  profit  in  50  years  of  from  $136  to  $314 
an    acre.    Hence   a   town    which   planted   40   acres   of    the    poorest 
forest  soil  might  have  a  net  profit  over  and  above  4*  percent  on  the 
money  invested  at  the  end  of  50  years  of  over  $5,000  which  re- 
invested at  5  percent  would  yield  an  annual  income  for  the  schools 
of  $250.     If  the  town  preferred  it  might  invest  the  whole  $5,000  in 
school  buildings.     Suppose  another  town  with  100  acres  of  medium 
land  should  plant  10  acres  every  5  years.     In  50  years,  when  the  last 
of  the  area  had  been  planted  for  four  years,  the  first  one  would  be 
ready  to  cut  and  the  town  might  have  a  periodic  income  from  that  time 
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of  about  $2,000  every  5  years.  This,  it  must  be  remembered,  is  the 
profit  over  4  percent  compound  interest  on  the  whole  investment.  If 
a  third  town  gradually  acquired  500  acres  for  this  purpose,  and 
annually  planted  10  acres  for  a  period  of  50  years,  the  future  annual 
net  income  might  easily  be  $2,000  if  the  soil  was  of  medium  quality,  or 
$3,000  if  it  was  of  first  class  quality. 

There  are  several  classes  of  land  which  Vermont  towns  may  be 
expected  to  use  as  school  endowment  forests. 

(a)  Many  towns  own  lands  surrounding  their  reservoirs  which 
can  not  be  cultivated  for  any  length  of  time  because  they  cannot  be 
fertilized.  A  forest  cover  prevents  evaporation,  retards  the  melting 
of  snow,  and  in  other  ways  protects  the  water  supply.  Such  land 
would  be  doubly  useful  if  planted  with  forests,  because  they  would 
m  time  yield  a  revenue. 

(b)  Occasionally  tracts  of  cut-over  forest  lands  are  sold  for 
taxes.  Such  lands  are  usually  of  third  quality  soil  and  are,  therefore, 
less  profitable  for  planting  than  more  expensive  lands.  However,  the 
town  can  aflford  to  bid  these  in  at  a  price  which  the  private  individual 
might  not  care  to  pay  because  of  the  indirect  value  to  the  town  from 
having  the  land  productive  and  the  water  supply  protected.  It  should 
be  remembered  that  a  tax  title  is  not  very  good  and  it  is  well  to  pay  a 
little  more  for  a  quit  claim  deed. 

(c)  In  many  towns  there  are  public  spirited  men  who  would  be 
glad  to  endow  the  schools  of  their  town  either  by  outright  gift  of  land 
or  by  willing  such  land  to  the  town.  It  might  be  well  for  the  town 
clerk  in  each  town  to  canvass  his  town  for  such  donations. 

(d)  In  many  towns  there  are  abandoned  farms  which  are  practi- 
cally non-productive,  on  which  the  taxes  amount  to  very  little.  In 
niany  cases  it  would  be  good  policy  for  the  towns  to  buy  some  of  these 
abandoned  lands  and  reforest  them.  They  would  in  that  way  become 
productive  and  would  in  time  furnish  more  remunerative  work  to  the 
people  of  the  town  than  they  ever  will  in  their  present  condition,  and 
because  of  this  fact  the  population  of  the  town  can  be  increased. 

The  question  of  establishing  a  school  endowment  forest  should  be 
brought  up  before  every  town.  The  new  law  reads  as  follows : 

no.  24  OP  THE  acts  OF   1912 

AN  ACT  TO  PROVIDE  FOR  SCHOOL  ENDOWMENT  FORESTS 

It  is  hereby  enacted  hy  the  General  Aeeemhlu  of  the  State  of  Vermont. 

Section  1.  Towns  and  clUes  may  at  any  legral  meeUng  grant  and  vote  such 
sums  of  money  as  they  may  deem  best  for  the  purchase,  management  and  im- 
provement of  lands  for  the  purpose  of  growing  wood  and  timber  thereon. 

Section  2.  Any  town  or  city  having  In  its  possession,  either  through  dona- 
uon,  purchase  or  forfeiture  for  taxes,  a  tract  of  land  of  not  less  than  forty  acres. 
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may  have  the  same  examined  without  cost  by  the  state  forester  for  the  purpoee 
of  determining  whether  the  same  is  suitable  for  a  school  endowment  forest  If. 
upon  examination,  the  state  forester  decides  that  it  is  suitable  for  such  purposes, 
it  shall  be  designated  as  a  school  endowment  forest,  and  the  state  forester  shall 
^ve  advice  as  to  what  trees  shall  be  planted  thereon  and  as  to  the  subsequent 
management  thereof. 

Sec.  3.  The  state  forester  is  authorized  to  distribute  annually  150,000  trees 
from  the  state  nursery  among  towns  for  the  planting  of  school  endowment  forests, 
said  trees  to  be  sold  at  the  same  prices  as  those  to  private  individuals. 

Sec.  4.  School  endowment  forests  shall  be  managed  under  the  direction  of 
the  state  forester,  and  only  such  trees  may  be  cut  as  he  may,  from  time  to  time, 
designate.  The  protection  of  the  forest  shall  be  under  the  town  forest  fire  warden, 
who  shall  be  compensated  for  his  services  by  the  town  at  the  same  rate  as  is  paid 
for  fighting  forest  fires,  upon  the  approval  of  his  account  by  the  state  forester. 

Sec.  5.  All  money  received  for  the  sale  of  lumber,  wood  or  other  produce 
from  a  school  endowment  forest,  shall  be  deposited  with  the  treasurer  of  the  town 
owning  the  same,  who  shall  render  an  annual  report  of  all  money  so  received  to 
the  state  treasurer. 

Approved  April  1,  1915. 

APPENDIX 

Height  Growth 

The  best  data  available  as  to  the  height  growth  of  the  species 
recommended  is  included  in  the  following  table: 


TABLE    Till 


Height  growth  in  feet  of  species  recommended  for  planting. 


Age 
in  years 


White  pine^ 


Norway  pine'  Balsam  fir     White  ash 


Upland 
pasture 


Sandy  soil  Wet  swamp     Average* 


10  9 

20  24 

30  40 

40  68 

50  64 

60  78 

70  80 

80  84 

00  89 

100  91 


5 
23 
36 
44 
51 
57 
61 
66 


4 
16 
28 
89 
48 
54 
60 
65 
70 


12 
35 
58 
70 
77 
82 
85 
88 
90 
91 


Averaged        Average^ 


14 
25 
36 
45 
52 
59 
64 
68 
71 


>Mas8.  State  Forester,  "Forest  Mensuration  of  White  Pine.' 
»U.  S.  For.  Serv.  Bui.  139  (1914).  Bayfield  Co.  Wis. 
»U.  S.  For.  Serv.  Bui.  55  (456  trees  in  Maine). 
*Vt.  Sta.  Bui.  176   (1914).     Vt.  For.  Serv.  Pub.  13. 

Diameter  Growth 


39 
53 
63 
71 
77 
82 
86 
90 
93 


Age 
in  years 


Diameter  In  inches  of  trees  of  different  ages 

TABLE  IX 


White  pine* 


Norway  pine*     Balsam  fir*     White  ash'* 


Quality  I       Quality  III     Average 


10  1.7 

20  4.0 

80  6.4 

40  8.6 

50  10.8 

00  12.8 

70  14.7 

80  16.5 

00  18.2 

100  19.8 


1.0 

2.3 

3.9 

5.5 

7.0 

8.6 

10.1 

11.7 

13.2 

14.5 


.6 

2.8 

5.7 

8.0 

9.9 

11.7 

13.2 

14.6 

15.9 

16.9 


^Report  of  Forest  Commissioner  of  N.  H.,  1905-06. 

»U.  S.  Dept.  Agr.  Bui.  139    (1914). 

■tr.  S.  Dept.  Agr.  Bui.  55   (1914). 

*Vt.  Sta.  Bui.  176   (1914).     Vt.  For.  Serv.  Pub.  13. 


Average 


1.2 
2.7 
4.1 

5.r. 

6.7 
7.9 
8.9 
9.9 
10.7 


Average 


4.1 

6.1 

7.9 

9.5 

10.8 

11.8 

12.6 

13.8 

13.8 


;^\ 
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FOREST  PLANTING  IN  WISCONSIN 

By 
W.  D.  BARNARD,  Forest  Assistant 

INTRODUCTION. 

Raising  timber  in  Wisconsin  means  increased  prosperity  and  the 
maintenance  of  all  the  useful  influences  of  forests.  The  importance 
of  forest  planting  is  now  recognized  throughout  the  timber  states  and 
results  attained  from  older  plantations  in  various  states  have  been  highly 
satisfactory.  This  pamphlet  has  been  prepared  becatise  of  the  increasing 
interest  in  reforestation  in  Wisconsin  and  in  order  to  meet  the  need  of 
more  specific  information  on  the  subject.  Its  scope  is  necessarily  limited 
to  planting  of  forests  and  does  not  extend  to  ornamental  planting. 

Raising  merchantable  timber  is  not  the  sole  incentive  in  forest  plant- 
ing. Besides  the  valuable  wood  material  produced,  forests  conserve 
soil  moisture,  thus  regulating  stream  flow,  they  furnish  a  refuge  for  wild 
life  and  healthful  recreation  grounds.  A  plantation  only  10  or  15  years 
old  will  contribute  very  largely  to  the  beauty  of  a  site,  and  will  afford 
an  excellent  refuge  for  wild  life.  A  forest  does  not  need  to  be  of  merchant- 
able age  to  be  valuable. 

WHAT  THE  STATE  HAS  DONE. 

Forest  planting  in  Wisconsin  is  yet  in  its  infancy.  Extensive  planting 
did  not  begin  until  1911,  when  nearly  200  acres  of  state  lands  near  Trout 
lake  were  planted  to  conifers.  As  there  were  no  state  nurseries  in  Wis- 
consin at  that  time,  the  first  planting  stock  was  purchased  from  com- 
mercial nurseries.  The  same  year,  however,  a  nursery  was  established 
at  Trout  lake  and  about  1,000,000  seedlings  were  raised. 

In  1912,  10  acres  more  of  the  state  lands  near  Trout  lake  were  set  with 
conifers,  and  the  nursery  was  enlarged  to  7  acres.  A  nursery  of  4  acres 
"Was  also  established  at  Tomahawk  lake. 

In  the  spring  of  1913  some  of  the  stock  in  the  Trout  lake  nursery  was 
large  enough  to  set  out,  and  operations  were  begun  at  Star  lake  and  at 
Plum  lake.  Since  that  time  the  plantations  on  the  state  forest  reserve 
have  been  increased  to  a  total  of  about  900  acres,  and  in  addition  to  this, 
more  than  100  acres  have  been  planted  by  landowners  in  various  parts 
of  the  state,  with  stock  from  the  state  nurseries. 

The  state  nurseries  now  produce  about  1,000,000  trees  annually.  Much 
of  this  stock  has  been  used  on  the  state  forest  reserves.  Some  of  it  is 
being  planted  in  state  parks,  and  some  of  it  is  purchased  by  parties  own- 
ing land  in  the  state,  which  they  wish  to  reforest.  An  increasing  amount 
of  the  planting  stock  is  being  purchased  annually  for  private  planting, 
and  it  is  certain  that  when  the  possibilities  of  forest  planting  are  more 
fully  realized,  there  will  be  a  demand  for  as  much  stock  as  the  state 
nurseries  can  furnish,  or  even  more. 
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CONDITIONS  THAT  MAKE  FOREST  PLANTING 

ADVISABLE. 

In  Wisconsin,  forest  planting  is  usually  advisable  on  lands  of  the  fol- 
lowing character: 

Rough  Land  in  Farms. 

(1)  Parts  of  farms  which,  because  of  their  rough  or  rocky  nature, 
thin  or  poor  soil,  inaccessibility,  or  other  disadvantages,  are  suited  only 
to  forest  growth.  This  class  includes  steep  and  rocky  hillsides  from  which 
the  top  soil  has  eroded,  gullies,  borders  of  streams  and  the  like,  — land  that 
will  support  good  forest  growth,  but  that  produces  little  or  no  income 
w^hen  used  for  any  other  purpose. 

Cut-over  Land. 

(2)  Wild  land  from  which  all  valuable  forest  growth  has  been  removed, 
and  which  is  unsuited  for  agriculture  or  is  not  yet  needed  for  agriculture. 
Portioas  of  the  cut-over  pine  lands  in  the  northern  part  of  the  state  are 
a  good  example  of  this  type. 

Brush  Land. 

(3)  Brush  land  such  as  abandoned  fields  and  pastures,  or  other  land 
that  has  grown  up  to  worthless  brush.  Such  land  is  bringing  in  no  re- 
turns, but  could  be  made  valuable  by  planting  desirable  species  of  trees 
on  it. 

Timberland  Incompletely  Stocked. 

(4)  Timberland  incompletely  stocked,  on  which  a  full  stand  is  de- 
sired, and  which  is  not  likely  to  be  renewed  by  natural  seeding. 

Farm  Woodlots. 

(5)  Farm  woodlots  which  cannot  be  fully  stocked  within  a  reason- 
able time  except  by  planting,  or  a  treeless  area  to  be  added  to  the  woodlot. 

PREPARATION  OF  LAND. 

Although  a  planting  area  often  needs  some  preparation,  it  is  rarely 
advisable  to  give  the  land  the  careful  and  expensive  preparation  such  as 
is  necessary  for  the  growing  of  field  crops.  The  treatment  required 
depends  entirely  upon  local  conditions.  In  general,  land  planted  with 
trees  should  be  well  protected  from  fire,  grazing,  or  other  agency  that  is 
likely  to  injure  or  retard  the  growth  of  the  trees. 

If  the  planting  area  has  been  logged  and  the  slash  has  never  been 
burned,  it  should  in  most  cases  be  disposed  of  before  any  planting  is 
attempted.  If  there  is  slash  or  other  inflammable  material  on  the  ground, 
there  is  constant  danger  from  fire  unless  the  area  is  very  small  and  is 
carefully  guarded.  Even  under  these  conditions  it  is  usually  much  the 
safer  plan  to  dispose  of  the  slash  before  planting. 

Dead  timber  should,  when  practicable,  be  removed  from  the  land  to  be 
planted.  Dead  and  dying  timber  is  not  only  very  unsightly,  but  is  likely 
to  fall,  injuring  the  young  growth,  and  increasing  the  danger  from  fire. 
It  also  invites  and  harbors  many  species  of  insects,  which  may  be  very 
injurious  to  young  growth. 
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TIME  TO  PLANT. 

Spring  Planting. 

The  best  time  for  forest  planting  is  in  the  early  spring,  as  soon  as  the 
frost  is  out  of  the  ground.  The  trees  are  then  dormant.  They  will 
be  damaged  less  by  handling  then  than  after  the  buds  have  swelled  or  the 
tender  young  shoots  have  started.  If  the  buds  and  shoots  are  damaged, 
the  trees  will  be  deformed.  This  is  especially  true  of  conifers.  After 
planting,  the  spring  rains  will  further  settle  the  soil  about  the  tree  roots 
and  ideal  growing  conditions  usually  follow  the  disappearance  of  frost 
from  the  ground. 

Late  spring  planting  should  be  avoided.  Not  only  does  it  do  great 
damage  to  the  trees,  but  the  transferring  of  the  trees  stops  root  functions 
and  root  development  at  a  time  when  they  should  be  taking  food  from 
the  ground.  It  checks  the  growth  of  the  trees  until  they  have  become 
reestablished  in  the  ground.  Trees  planted  late  in  the  spring  frequently 
do  not  become  well  established  during  the  first  season,  and  they  may  not 
thereafter  begin  a  rapid  growth  on  the  new  site  for  two  and  even  three 
seasons. 

Another  factor  that  causes  much  loss  in  late  spring  planting  is  the 
loss  of  moisture  from  the  leaves  of  the  trees.  This  occurs  in  both  broad- 
leaf  and  coniferous  species.  When  leaves  are  on  the  trees  and  the  trees 
are  active,  there  is  a  constant  giving  off  of  moisture  from  them.  If 
during  this  time,  the  trees  are  disturbed  so  that  the  roots  cannot  take  up 
a  corresponding  amount  of  moisture,  the  plants  will  die.  In  the  late 
spring  this  evaporation  of  moisture  from  the  leaves  is  increased  by  higher 
temperatures,  and  consequently  there  is  likely  to  be  a  great  loss  of  young 
plants. 

Fall  Planting. 

Fall  planting  should  not  generally  be  practiced  when  it  is  possible 
to  do  the  work  in  early  spring.  In  spring  the  trees  can  adapt  themselves 
to  the  new  conditions  immediately,  but  in  the  fall  they  will  not  become 
entirely  adapted  to  the  new  conditions  until  growth  begins  the  following 
year.  Fall  planting  exposes  the  trees  to  injury,  during  the  winter,  from 
various  agencies.  Under  no  circumstances  should  fall  planting  be  at- 
tempted on  heavy  clay  soil. 

Fall  planting  has  been  done,  however,  in  a  number  of  cases  with  a 
marked  degree  of  success.  In  the  state  nursery  at  Trout  lake,  fall  trans- 
planting of  conifers  has  been  practiced  for  a  number  of  years,  and  from 
the  appearance  of  the  trees,  the  work  done  in  the  fall  cannot  be  distin- 
guished from  the  work  of  the  following  spring.  In  the  fall  of  1914,  10 
acres  near  Trout  lake  were  planted  to  white,  Scotch,  and  red  pine.  An- 
other plot  of  2  acres  was  planted  to  Norway  spruce.  The  plantings  of 
trees  with  compart,  fibrous  roots  and  small  tops,  namely  white  pines 
and  Norway  spruces,  were  very  successful,  between  85  per  cent  and  90 
per  cent  having  survived.  In  the  case  of  the  red  and  Scotch  pines,  which 
had  large  tops  and  less  compact  roots,  the  results  were  much  less  favor- 
able, there  being  a  survival  of  only  54  per  cent.  This  was  probably 
because  there  was  an  evaporation  from  the  tops  of  more  moisture  than 
the  small  root  system  could  replace. 
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Broadleaf  deciduous  species  should  not  be  transplanted  while  the  leaves 
are  on  the  trees.  Fall  planting  of  broadleavcs  is  generally  more  success- 
ful than  that  of  conifers.  This  is  due  to  the  fact  that  in  fall  planting, 
moisture  may  be  lost  from  the  leaves  of  conifers  at  a  time  when  the  roots 
have  no  means  of  compensating  for  this  loss.  While  the  loss  of  moisture 
at  this  time  of  year  is  not  so  great  as  when  growth  is  taking  place,  yet 
there  is  always  a  small  amount  of  evaporation  from  the  leaves  of  conif- 
erous trees.  With  broadleaves,  evaporation  in  the  fall  of  the  year  takes 
place  only  from  the  bark,  and  is  comparatively  slight. 

SELECTION  OF  SPECIES. 

Purpose  of  Planting. 

The  selection  of  species  for  planting  is  necessarily  governed  by  a  nnm- 
ber  of  factors.  The  first  of  these  factors  is  the  purpose  for  which  the 
timber  is  wanted.  Many  of  the  shade  and  ornamental  species  are  of 
little  value  for  commercial  planting.  Similarly,  many  species  that  are 
valuable  lor  certain  commercial  purposes  arc  ofliltleor  no  value  for  others. 
It  is  therefore  practicable  to  plant  species  which,  when  large  enough 
for  use,  meet  the  given  rc<|uirements. 

Character  of  Site. 

Another  factor  is  the  character  of  the  site.  Although  certain  species 
may  be  desired,  it  will  often  be  necessary  to  plant  others,  for  the  reason 
that  the  first  may  not  be  suited  to  local  conditions.  Species  that  demand 
good  soil  should  not  be  planted  on  a  poorer  one.  Neither  should  shade 
demanding  species  be  planted  on  exposed  situations.  An  inferior  species 
should  not  be  planted  on  a  site  where  a  more  valuable  one  would  thrive 
and  yield  greater  returns.  Species  should  be  chosen  thai  are  well  adapted 
to  a  site,  and  that  will  produce  the  most  valuable  material  within  a  reason- 
able time. 

Another  guide  in  the  choice  of  species  that  are  likely  to  be  profitable 
on  a  given  site  is  the  original  forest  growth.  The  species  formerly  occupy- 
ing the  land  can  be  determined  by  examination  of  stumps  or  by  observing 
the  growth  on  nearby  sites  that  arc  similar. 

Rate  of  Growth. 

The  rate  of  tree  growth  is  an  important  factor  in  selecting,  species. 
Species  that  will  grow  rapidly  and  that  will  produce  valuable  material 
in  the  shortest  time  are  the  ones  to  plant.  Under  normal  conditions 
and  on  average  sites,  pines  should  produce  under  proper  management 
not  less  than  25,000  board  feet  per  acre  at  the  end  of  50  years.  Broad- 
leaf  species  produce  less  lumber  per  acre  than  pines  of  the  same  age  but 
yield  more  cordwood.  Data  relative  to  tree  growth  will  be  found  on 
page  19  and  will  serve  as  a  guide  in  the  selection  of  species. 

Species  Suited   to  Various  Uses. 

As  the  characteristics  of  tree  species  vary,  the  demand  for  and  uses 
of  the  wood  also  vary.  Table  1  gives  some  important  forest  trees  that 
may  be  profitably  planted  in  Wisconsin  for  ordinary  uses. 
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Table  1.     SpecicB  Suited  to  Various  Us<w. 


B.IU 

Lgmber 

Pulp 

Poles  *  PoaU 

Tiet 

Wo". 

Maple 

Sr- 

S;r" 

Soil  Requirements  of  Certain  Species. 

The  following  labie  gives  a  list  of  some  of  the  more  important  forest 
trees  and  the  minimum  soil  requirements  of  each;  that  is,  the  poorest 
types  of  soil  on  which  the  given  species  are  likely  to  be  profitable. 


Table  2.     Soil  Requln 


ntB  of  Certain  Species.' 


Ljglit  Sand 

Gravel 

Sandy  Loam 

Loam 

Heavy  Soil 

.ms- 

White  pina 
Red  pine 
Scotch  pine 

Cottonwood 

Butletant 
A»h 

Walnut 
Baaswood 

•See  also  pp.  23  to  33  of  this  bulletin. 
Special  ConsideratioDB. 

For  extensive  planting,  conifers  are  desirable.  They  are  inexpensive 
to  plant,  and  in  addition  to  their  value  as  timber  trees,  they  are  good  for 
ivindbreaks  and  are  useful  for  preventing  soil  erosion.  Broadleaf  trees 
are  also  valuable  for  preventing  erosion,  and  are  suited  to  many  purposes 
and  situations  to  which  conifers  are  not. 

Whether  conifers  or  hardwoods  are  planted,  it  b  often  practicable, 
when  the  work  is  carried  on  extensively,  to  plant  in  mixtures  rather  than 
in  pure  stands.  When  one  species  may  not  be  adapted  to  a  given  site, 
another  species,  if  planted  with  the  first,  may  bring  about  a  condition 
under  which  both  will  reach  their  best  development.  Moreover,  one 
species  may  be  subject  to  attacks  by  certain  fungous  diseases  or  by 
certain  insects,  and  if  planted  in  pure  stands,  an  attack  might  damage 
the  whole  plantation;  but  if  the  species  is  alternated  with  another  in  a 
plantation,  it  will  tie  more  scattered,  and  the  second  species  will  probably 
-  not  be  subject  to  attacks  of  the  same  kind.  Therefore,  a  plantation  with 
a  mixture  of  species  may  thrive  better  than  a  pure  stand. 


consists  of  plowing  or  digging  a  trench  or  series  of  adjacent  trenches,  in 
which  the  roots  of  the  trees  are  placed,  and  then  covered  with  moist 
earth,  the  covering  extending  up  over  the  lower  stems.  If  the  trees  are 
in  bundles,  the  strings  should  be  cut  and  the  trees  evenly  distributed 
along  the  trenches.  If  a  series  of  trenches  is  required,  the  soil  taken 
from  one  trench  can  be  used  to  cover  the  roots  of  the  trees  in  the  trench 
immediately  preceding,  thereby  saving  labor.  The  trenches  should  be 
in  a  shady  place  when  possible,  and  should  be  so  dug  that  the  tops  of 
the  heeled  trees  will  be  inclined  slightly  toward  the  south.  The  trees 
in  heel  should  not  be  allowed  to  dry  out.  To  prevent  this,  a  light  cover- 
ing of  boughs  or  coarse  hay  is  excellent,  but  the  covering  should  not  be 
so  dense  that  it  will  cause  the  trees  to  mildew. 

THE  CREW  AND  ITS  ORGANIZATION. 

In  all  the  planting  operations  on  state  lands,  it  has  been  found  the 
best  policy  to  have  the  crew  work  in  pairs,  one  man  making  the  holes 
and  the  other  setting  the  trees  in  the  ground.  In  addition  to  the  men 
engaged  in  the  actual  work  of  planting,  a  supervisor  or  foreman  is  needed 
for  each  crew  of  ten  or  twelve  men.  The  foreman  sees  that  the  lines 
are  kept  as  straight  as  possible,  and  that  the  men  are  supplied  with  trees 
and  water.  Usually  the  foreman  needs  one  or  two  other  men  or  boys 
to  keep  the  planters   supplied  with  trees. 

SPACING. 

The  keeping  the  rows  straight,  spacing  at  the  proper  distance  and  watch- 
ing closely  the  actual  planting,  will  occupy  much  of  the  foreman's  time. 
The  rows  can  best  be  kept  straight  by  means  of  two  flags,  in  line,  which 
will  guide  the  man  who  is  taking  the  lead  on  the  inside  row.  Each  man 
who  is  digging  holes  keeps  at  the  proper  distance  from  the  man  next  to 
the  planted  area,  and  judges  the  spacing  for  the  holes  in  his  row  as  be 
proceeds. 

If  the  nature  of  the  work  is  such  that  the  rows  should  he  straight  and 
the  spacing  exact,  it  will  be  a  great  advantage  to  have  several  line  stakes 
for  each  row  of  trees,  and  to  have  stakes  or  other  marks  to  govern  spacing 
in  the  rows.  In  extensive  planting,  however,  it  is  far  more  important  to 
have  the  trees  carefully  planted  than  to  have  them  spaced  at  precisely 
the  same  distance.  Such  careful  spacing  requires  much  additional  lime 
and  expense  which  is  not  generally  warranted. 

Table  3.     The  number  of  trees  that  may  he  planted  on  an  acre  of 
ground  with  a  given  spacing.     (Rectangular  planting.) 


Spacing 


3x3  feet 
4x4  feci 
5x5  feet 


No    tree? 
per  acre 

I  ,810 

1  ,712 


Sparing 


()  X  H  fool. 
7x7  foot 
8x8  foot 


No.  troos 
per  aore 

1  ,210 
889 
080 


There  are  many  factors  governing  the  proper  distance  to  s|)are  trees 
in  a  plantation.     Individual  requirements  will  to  some  extent  determine 
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the  distance.  If  species  that  are  tolerant  of  shade  are  planted,  the  spac- 
ing may  be  much  closer  than  if  intolerant  species  are  used.  Six  feet 
apart  each  way  is  considered  an  economic  and  suitable  spacing  for  most 
conifers,  for  with  this  spacing  the  final  stand  will  need  very  little  replant- 
ing if  conditions  are  reasonably  favorable. 

METHODS  OF  PLANTING. 

The  actual  work  of  planting  a  tree  is  comparatively  simple  and  quickly 
done.  It  is,  however,  very  important  that  great  care  be  taken  in  doing 
it.  The  trees  should  be  carried  in  pails  containing  sufficient  water  to 
keep  the  roots  moist  at  all  times.  Puddling  is  not  recommended.*  The 
men  with  the  implements  should  make  the  holes  of  sufficient  size  to  receive 
the  roots  of  the  trees  in  a  natural  position.  In  making  the  holes,  all  sod 
and  litter  are  scraped  away,  exposing  about  a  square  foot  of  the  mineral 
soil.  The  soil  is  then  pulverized,  and  the  loose  earth  from  each  hole  is 
left  in  a  small  mound  close  to  it,  where  it  can  be  easily  used  by  the  planters. 
In  plantations  where  the  time  and  additional  expense  can  be  permitted, 
the  bottom  of  each  hole  should  be  made  to  conform  to  the  root  system 
of  the  various  species.  With  flat-rooted  species  such  as  spruce,  a  small 
mound  may  be  made  in  the  center  of  each  hole,  and  the  roots  spread 
out  evenly  upon  it,  so  they  will  be  in  their  normal  position.  The  soil  is 
then  firmed  about  the  roots,  and  when  the  hole  is  filled,  the  tree  should  be 
slightly  deeper  than  when  in  the  nursery.  Speed  in  planting  is  developed 
by  reducing  motions  to  the  minimum  and  by  careful  supervision. 

It  is  much  better  for  the  trees  to  spread  the  roots  in  the  manner  de- 
scribed above,  but  when  extensive  planting  is  done,  the  practicability 
of  such  a  method  except  with  large  stock  is  questionable.  With  careful 
supervision,  planters  can  place  the  roots  of  small  trees  in  a  natural  posi- 
tion by  simply  holding  the  trees  in  the  left  hand  and  carefully  lamping 
the  soil  into  the  holes  with  the  right.  The  soil  having  been  replaced  in 
the  hole,  the  planter  firms  the  surface  with  hands  or  feet  and  proceeds 
to  the  next  hole,  where  the  process  is  repeated. 

Frequently  the  roots  of  conifers  are  of  uneven  length,  and  a  few  of  the 
roots  are  much  longer  than  the  main  ones.  In  such  cases  it  is  better  to 
cut  the  long,  straggling  roots  to  about  the  length  of  the  main  roots  rather 
than  to  twist  or  misplace  them  when  setting  the  trees  in  the  ground. 
When  necessary,  trimming  of  the  roots  can  best  be  accomplished  when 
the  trees  are  in  bundles  at  the  nursery  or  at  the  time  of  heeling  in.  It 
may  be  done  by  placing  the  roots  on  a  block  and  cutting  the  ends  of  the 
long  ones  with  a  sharp  axe  or  hatchet.  Care  must  be  taken  not  to  cut 
the  roots  so  short  as  to  injure  the  trees.  Unnecessary  trimming  is  to 
be  a''  oided. 

On  sites  where  there  is  a  great  deal  of  sod  and  where  roots  and  rocks 
will  not  interfere  with  plowing,  planting  in  furrows  will  be  productive  of 
excellent  results.  Single  furrows  may  be  plowed  where  the  rows  are  to 
be  planted,  and  the  holes  for  the  trees  made  at  the  proper  distance  apart 


♦"Puddling**  Ihc  roots  by  dipping  Ihcm  into  a  puddle  of  thin  mud  was  formerly 
thought  advantageous,  but  this  practice  is  now  condemned  on  the  ground  that  it 
mats  the  roots  together,  and  does  not  allow  their  being  planted  in  a  natural  position. 
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in  the  furrows.  On  steep  land  furrowing  should  be  avoided  or  the  fur- 
rows should  be  run  along  the  contour  of  the  hitl,  with  intcrniplions  by 
turning  back  the  sod  between  planls- 

In  addition  to  the  methods  just  described,  which  are  modifications 
of  the  hole  method,  there  are  a  number  of  less  desirable  methods  to  be 
distinguished.  Most  of  these,  however,  are  designed  solely  to  hasten 
the  work  of  planting  with  little  or  no  regard  for  the  quality  of  the  work 
or  for  its  final  results.  One  of  these  methods  is  known  as  the  slit  method. 
It  consists  simply  of  making  a  vertical  slit  in  the  ground  with  a  spade, 
suspending  the  roots  of  the  tree  in  the  slit,  and  closing  the  opening  with 
the  heel  or  with  the  planting  toot.  This  method  should  never  be  used 
except  with  very  small  stock,  as  it  crowds  the  roots  into  a  small  space. 

When  grub  hoes  are  used  for  planting,  the  slit  method  can  be  modi- 
fied by  driving  the  blade  of  the  hoe  into  the  ground,  giving  the  handle  a 
slight  turn  to  either  the  right  or  the  left,  and  pushing  it  backward  so  as 
to  open  a  hole  at  the  end  and  edge  of  the  blade.  This  operation  leaves  a 
hole  large  enough  for  the  roots  of  most  seedlings  and  small  transplants 
of  conifers,  and  the  planter  needs  only  to  place  the  roots  in  the  holes, 
withdraw  the  mattock  and  to  press  the  soil  around  the  roots  with  the  hand 
or  with  the  heel.  The  method  is  not  so  slow  as  the  hole  method,  and  if 
the  work  is  done  properly,  it  will  be  found  a  very  good  and  inexpensive 
method  of  planting  small  conifers  on  soils  where  it  can  be  used. 

CABE  IN  HANDLING  TREES. 

Id  planting  young  trees  the  greatest  care  should  be  exercised  to  pre- 
veot  the  drying  out  of  the  roots,  and  to  plant  the  trees  with  the  roots 
at  the  proper  depth  and  in  the  proper  position.  Conifers  arc  especially 
susceptible  to  drying  out  of  the  roots,  but  broadleaf  species  should  also 
be  handled  very  carefully.  Trees  are  more  likely  to  make  a  very  poor 
growth  if  the  roots  are  matted,  crowded,  or  otherwise  misshapen  when 
planted,  and  on  sites  where  moisture  is  less  abundant,  greater  losses  may 
result.  Trees  so  planted  may  grow  well  for  a  number  of  years  and  then 
die  for  lack  of  food. 

If  the  roots  become  dry  the  trees  are  almost  certain  to  die  during  the 
first  year;  poor  planting  will  usually  result  in  the  death  of  the  trees  a  few 
years  after  setting:  but  the  ultimate  result  will  be  the  same  in  each  case, 
namely,  a  failure. 

CARE  OF  PLANTATIONS. 

Forest  plantations  require  very  little  care  during  the  first  few  years. 
If  the  trees  are  spaced  at  6  feet,  no  thinning  is  likely  to  be  required  for 
at  least  15  or  20  years.  If  60  per  cent  of  the  trees  planted  survive,  no 
filling  of  blanks  will  be  necessary  unless  fail  places  arc  very  large  or  un- 
less a  dense  stand  is  desired. 

In  old  fields  the  formation  of  sod  menaces  the  young  trees,  and  this 
may  be  checked  by  removing  the  sod  on  a  space  one  toot  square  where 
each  tree  is  to  be  set. 

Insects  and  fungous  diseases  sometimes  attack  young  forest  trees. 
Both  have  in  some  cases  been  serious,  but  great  damage  from  either 
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source  is  comparatively  rare.  Birds  are  very  effective  in  the  control  of 
insects,  and  should  be  given  protection  at  all  times.  If  insects  or  fungous 
diseases  appear  to  do  any  serious  damage,  it  would  be  well  to  apply  to 
the  state  for  aid  and  advice. 

PROTECTION  FROM  FIRE  AND  GRAZING. 

Fire  is  more  destructive  to  the  forest  than  any  other  agent.  A  small 
fire  that  would  not  seriously  damage  mature  timber  may  kill  young  growth. 
It  is  very  necessary  that  fires  be  kept  out  of  planted  areas,  or  other  land 
supporting  valuable  forest  growth.  A  method  of  fire  prevention  must 
be  determined  for  each  individual  area. 

In  the  protection  of  an  area  from  fire,  it  is  first  necessary  to  have  the 
area  accessible.  If  it  is  large,  it  should  have  a  number  of  fire  lanes  or 
roads  traversing  it.  Fire  lanes  when  properly  constructed  can  be  used 
for  roads,  at  least  in  cases  of  emergency.  The  location  of  fire  lanes  and 
roads  will  depend  upon  the  size,  location  and  topography  of  the  area  to 
be  protected.  Roads  and  fire  lanes  are  useful  first,  in  making  an  area 
accessible;  second,  in  providing  firebreaks  which  may  stop  fires,  or  at 
which  a  crew  of  men  may  stop  fires,  and  third,  in  providing  lines  from 
which  back  fires  may  be  started. 

When  an  area  has  been  made  accessible  by  an  adequate  number  of 
roads  and  fire  lanes,  the  protection  depends  largely  upon  the  care  with 
which  the  area  is  guarded  in  dangerous  seasons.  A  small  fire  if  discovered 
in  time  may  be  easily  extinguished,  but  if  neglected  for  even  a  short  time, 
may  do  great  damage.  It  is  of  the  utmost  importance  that  fires  be  dis- 
covered and  extinguished  before  they  have  gained  any  headway. 

Fires  should  be  attacked  from  the  front  when  possible.  Small  fires 
can  usually  be  extinguished  with  sand.  Sand  and  water  are  also  very 
effective  in  checking  larger  fires.  Large  fires  usually  require  backfiring. 
A  backfire  which  can  be  easily  controlled,  may  be  started  from  a  road  or 
fire  lane  toward  the  main  fire,  when  it  would  be  impossible  to  get  near 
the  main  fire  to  attack  it,  and  the  main  fire  will  die  out  when  it  reaches 
the  belt  burned  over  by  the  backfire.  The  greatest  care  should  be  exer- 
cised after  a  fire  has  been  apparently  extinguished  to  see  that  it  is  not 
fanned  into  new  activity  by  a  wind. 

Forests  should  be  protected  not  only  from  fire,  but  from  other  destruc- 
tive agencies.  Grazing  stock  is  very  destructive  to  young  growth  espe- 
cially in  small  areas  such  as  farm  woodlots.  Stock  not  only  browse  upon 
young  trees,  especially  broadleaf  deciduous  species,  but  they  trample 
upon  and  kill  or  deform  them.  The  best  yield  can  be  obtained  from  the 
forest  when  it  is  not  used  for  pasture. 

COST  OF  PLANTING. 

The  cost  of  forest  planting  is  extremely  variable.  This  is  especially 
true  when  small  areas  are  planted,  or  when  extensive  operations  are 
attempted  by  those  unfamiliar  with  the  work.  The  factors  that  influence 
the  cost  arc  (1)  accessibility  of  the  planting  site,  (2)  the  amount  and 
nature  of  ground  cover  and  litter  on  the  site,  (3)  the  kind  of  soil,  (4)  the 
source  and  size  of  the  planting  stock,  (5)  method  of  planting,  and  (6) 
the  supervision  of  tnc  planting  crew. 
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Cost  per  Acre. 

The  cost  of  planting  on  state  lands  has  been  from  $7  to  $10  per 
acre,  including  the  cost  of  the  trees,  planting,  and  all  incidental  expenses. 
It  is  the  intention  to  keep  this  cost  at  not  more  than  $8  per  acre  on  an 
average,  but  in  some  instances  it  will  necessarily  be  higher.  The  table 
below  gives  the  itemized  cost  of  some  of  the  work  done  on  state  lands  in 
the  spring  of  1914.  In  this  work,  an  average  of  1,000  trees  was  planted 
to  the  acre. 

Table  4.     Cost  of  Planting  per  Acre. 


Transpor- 

Survey- 

Plant- 

Equip- 

Super- 

Total 

Total 

Trees 

tation 

ing 

ing 

ment 

vision 

per    acre 

area 

(acres) 

$2.50 

$.01 

$.18 

$2.66 

$.07 

$.32 

$5.74 

10 

3.00 

.02 

.12 

3.19 

.08 

.38 

6.79 

40 

4.00 

.01 

.18 

2.66 

.07 

.38 

7.30 

10 

2.50 

.29 

.17 

2.08 

.13 

.09 

5.26 

35 

2.00 

.35 

.22 

3.11 

.11 

.05 

6.84 

20 

The  cost  of  planting  in  a  number  of  other  states  varies  from  $6  to  $15 
per  acre,  with  an  average  of  perhaps  $10.  In  Wisconsin,  the  average 
cost,  including  all  expenses,  is  somewhat  less  than  this  average,  or  about 
$8  per  acre.  The  cost  of  private  planting  varies  between  $8  and  $10  per 
acre,  if  the  site  is  favorable,  if  the  slock  can  be  bought  at  a  reasonable 
price,  and  if  competent  men  can  be  secured  to  superintend  the  work. 
Financial  Returns. 

Whether  forest  planting  should  be  undertaken  depends  largely  upon  the 
fmancial  returns  that  may  be  reasonably  expected.  As  forest  planting 
was  so  recently  begun  in  Wisconsin,  no  cost  figures  are  at  present  avail- 
able. Assuming  that  this  cost  does  not  vary  appreciably  from  the  cost 
in  other  states,  planting  in  Wisconsin  will  net  fair  returns. 

The  following  table  shows  the  cost  of  raising  white  pine  in  New  England 
and  gives  the  value  of  the  pine  at  different  ages: 

Table  5.     White  Pine  in  New  England*— Per  Acre. 


Ageyra. 


40 
50 
60 
70 
80 
90 


Adminis- 

tration 

Land 

and 

and 

Protec- 

Taxra 

Total 

Sise 

Yield 

Cost 

Pbtntingi 

tion* 

C08t 

in. 

M.  ft. 

per  M.« 

146.01 

14.75 

$9.50 

$59.26 

6.7 

20 

$2.96 

68.07 

7.63 

26.43 

102. 13 

9.0 

30 

3.40 

102.20 

11.90 

61.09 

175. 19 

10.7 

38 

4.61 

152.72 

18.21 

122.71 

293.64 

12.0 

45 

6.53 

227.50 

27.56 

225. 19 

480.25 

12.9 

50 

9.61 

338.19 

41.40 

387.67 

767.26 

14.5 

56 

13.95 

Stump- 
ase 
value 
per  M. 


$5.00 
6.00 
7.00 
8.00 
9.00 

10.00 


>  Land  and  planting.  $10.00  per  acre. 

*  Administration  and  protection,  5c  per  acre. 

I  Interest  compounded  annually  at  4  per  cent. 

*The  Ckwt  of  Growing  Timber,  R.  S.  Kellogg  and  E.  A.  Ziegler,  American  Lumberman,  Chicago,  1911. 

Table  5  shows  the  profit  that  may  be  expected  from  white  pine  planta- 
tions under  reasonably  favorable  conditions.     In  most  plantations  on 
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Table  6.     Rate  of  Growth  of  Forest  Trees. 


Very  Rapid 

Rapid 

Moderate 

Slow 

Black  locust 
Poplar 
Cottonwood 
Willow 

Scotch  pine 
White  pine 
Basswood 
Elm 

Jack  pine 
Red  pine 
Scotcn  pine 
Norway  spruce 
.    Larch 
Ash 

Butternut 
Elm 
Red  oak 

Cedar 
Red  spruce 
Hickory 
Maple 
Pin  oak 
White  oak 

Table  7.     Diameter  and  Height  Growth.* 


Age  30  years. 

Age  50  years. 

Age  80  years. 

Age  100  years. 

Spedes 

Diam. 
in. 

Height 
ft. 

Diam. 
in. 

Height 
ft. 

Diam. 
in. 

Height 
ft. 

Diam. 
in. 

Height 
ft. 

White  piDe» 

Redptnei.^ 

EanKKAii  larch'  

5.8 
5.8 
8.8 
7.6 
7.8 

42 
45 
45 
56 

67 

10.6 
10.3 

60 
75 

16.6 
15.3 

16.4 
17.5 

82 
00 

86 

103 

20 
17.6 

92 
95 

Red  oak* 

Whiteash^ 

12.4 
12.1 

76 
90 

20.3 

106 

>  Data  obtained  in  northern  forests. 

X  Farm  jdantations  in  Illinois;  figures  would  be  lower  for  forest  grown  trees. 

*  Data  seeored  in  Central  Hsrdwood  region;  figures  would  be  somewhat  lower  in  the  northern  states. 

*  Data  from  the  sootlKm  forestB;  figures  would  be  somewhat  lower  in  the  northern  states. 
*ComDi]ed  from  The  Woodsman^i  Handbook,  Bulletin  36,  U.  S.  Forest  Service. 

The  Yield  of  Some  Plantations. 

The  following  figures  give  the  yield  of  some  plantations  in  New  York 
state  growing  on  non-agricultural  lands: 

1.  *White   pine    (small   per   cent   other 

species) 44  years  old,  38,000  ft.  B.  M. 

2.  *Norway  spruce  and  Scotch  pine 40  years  old,  26,000  ft.  B.  M. 

3.  ♦Scotch  pine 35  years  old,  27,000  ft.  B.  M. 

4.  tWhite  pine 31  years  old,  18,500  ft.  B.  M. 

5.  ♦White  pine 28  years  old,  24,000  ft.  B.  M. 

6.  fScotch  pine  and  European  larch 25  years  old,  13,000  ft.  B.  M. 

7.  tNorway  spruce 22  years  old,  10,000  ft.  B.  M. 

♦First  quality  site. 
fThird  quality  site. 


PRIVATE  PLANTING  IN  THE  STATE. 

COOPERATION    OF    STATE. 

It  is  the  policy  of  the  Conservation  Commission  to  encourage  private 
forest  planting  throughout  the  state,  and  to  render  assistance  to  land- 
owners who  engage  in  the  work.  This  aid  to  planters  is  of  four  kinds: 
first,  the  sale  of  planting  stock  from  the  state  nurseries  at  a  reasonable 
figure;  second,  the  giving  of  advice  and  aid  by  correspondence;  third,  the 
examination  of  tracts  and  making  of  planting  plans  by  competent  foresters 
at  actual  cost  to  the  state;  fourth,  the  superintending  of  planting  opera- 
tions by  foresters  at  actual  cost  to  the  state. 
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AH   OLD   PLANTATION  OF  WHITE   PINE. 
lalpr,  Mass.      Courlesy  Mbm.  Forcslry  Depl. 


Planting  Stock  from  State  Nurseries. 

Each  year,  the  state  forest  nurseries  furnish  a  considerable  amount  of 
planting  stock  for  private  planting.  This  stock  is  grown  in  the  northern 
part  of  the  state  from  carefully  selected  seed,  and  hence  is  very  hardy, 
although  somewhat  smaller  than  trees  of  the  same  age  grown  in  warmer 
climates  where  there  is  a  longer  growing  season.  ' 

Following  is  a  price  list  of  trees  that  may  be  secured  from  the  state 
nurseries.  It  is  not  always  possible  to  furnish  all  the  stock  listed,,  and 
sometimes  stock  is  available  that  is  not  listed  here. 

Table  8.     Prices  of  Nursery  Stock,  F.   O.   B.   Nursery. 


Species> 

Age  Class* 

Price  per 
l.OOO* 

White  pine 

2-yr.  seedlings 

$1.50 

3-yr.  IransplanLs 

3.50 

Red  pine 

4-yr.  transplants 

2-yr.  seedliniis 

4.00 
1.50 

3-yr.  transplants 

3.50 

Scotch  pine 

2-yr.  seedlinss 

1.50 

3-yr.  transplan ts 

3.50 

White  spruce 

3-yr.  transplants 

3.50 

4-yr.  transplants 

4.00 

Norway  spruce 

3-yr.  transplants 

4-yr.  transplants 

3.50 

4.00 

White  ash 

2-yr.  seedlings 

1  -y r.  scedli  ngs 

1.50 

Basswood 

3.00 

Red  oak 

2-yr.  seedlings 

2.00 

^  Additional  lists  and  application  blanks  may  be  secured  from  the  State  Con- 
servation commission  upon  request. 

>  Three  year  transplants  of  conifers  are  trees  that  have  been  in  seed  beds  two 
years  and  in  the  transplant  beds  one  year,  making  a  total  of  three  years. 

>  No  orders  filled  for  less  than  100  trees  of  any  one  species.  On  orders  of  less 
than  1,000  trees,  the  price  is  computed  at  the  regular  rate  plus  50c  extra  for  pack- 

NOTE.  The  state  nurseries  do  not  come  into  competition  with  commercial 
nurseries.  No  stock  is  sold  for  ornamental  planting  and  no  large  sized  stock  is 
sold.  The  cost  of  starting  forest  plantations  with  the  stock  ordinarily  put  out 
by  commercial  nurseries  would  be  prohibitive.  Therefore,  the  state,  in  view  of 
the  public  benefits  to  be  secured  bv  forest  planting,  has  made  planting  stock  avail- 
able for  use  within  the  state,  at  a  low  price. 


Giving  of  Advice  and  Help  by  Correspondence. 

If  a  landowner  desires  advice  and  help  in  connection  with  a  prospective 
planting  operation,  he  should  address  a  request  to  the  Slate  Conservation 
commission,  giving  full  information  in  regard  to  the  land  to  be  planted 
and  the  particular  purpose  for  which  it  is  to  be  planted.  Such  advice  and 
help  as  it  is  possible  to  give  him  without  putting  him  to  the  expense  of 
examining  his  land,  will  be  given  by  correspondence. 

Examination  of  Areas  by  Foresters. 

When  a  planting  operation  of  suflicient  importance  to  warrant  the 
expense  is  to  be  undertaken,  the  state  will  send  a  forester  to  look  over  the 
tract  and  make  a  planting  plan  and  estimate  of  cost,  at  the  expense  of  the 
owner  and  at  cost  to  the  state.  If  applications  for  the  examination  of 
tracts  can  be  listed  early,  so  that  a  forester  can  visit  several  on  a  single 
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PLANTING  CREW  AT  WORK  ON   CUT-OVER  LANDS, 
The  cost  of  plantlns  is  aboul  18.00  per  acre  on  land  of  (his  type. 


A   PORTION  OF  Till;  STATK  FOREST  NURSERY  AT  TROUT  LAKE. 
1  the  backBTOund.     The  tot  a 


trip,  the  expense  will  be  considerably  reduced.  Before  an  examination 
is  applied  for,  the  landowner  should  send  detailed  description  of  his  tract 
and  all  possible  information. 

Superrision  of  Planting. 

When  planting  is  done  on  an  extensive  scale,  it  is  often  possible  to  have 
a  forester  superintend  the  work,  or  superintend  the  beginning  of  it 
at  least.  In  this  case,  as  in  the  examination  of  tracts  for  planting,  the 
owner  incurs  the  expense  of  the  forester's  services. 

PRIVATE  PLANTATIONS  STARTED. 

The  interest  in  forest  planting  has  increased  yearly,  since  the  state 
adopted  the  policy  of  encouraging  tree  planting.  The  following  figures 
give  the  number  of  plants  set  out  on  private  lands  by  years: 

1914—20.200 
1915—77.400 
1916 — Applications  had  been  listed  up  to  Feb.  1,  for  about  250,000. 

The  following -organizations  and  individuals  have  taken  advantage  of 
the  opportunities  offered  by  the  state  and  have  planted  trees  on  their 
lands : 

1914  No.  of  trees 

Name  A  ddress  planted 

W.  H.  Bradley Minocqua,  Wis.. 500 

P.  N.  Burg Shell  Lake,  Wis 400 

1.  G.  Crowell Shell  Lake,  Wis 1,000 

Delta  Land  Co Trempealeau,  Wis 10.000 

Florence  Iron  Co Florence,  Wis 6,000 

R.  J.  Nye Superior,  Wis 1 ,000 

Washington  County  Asylum West  Bend,  Wis 1 ,300 

20.200 

1915 

Mrs.  Max  Adler Minocqua,  Wis 500 

V.  P.  Atwell Stevens  Point,  Wis 3.200 

0.  C.  Doering ♦Chicago,  111 3.000 

Jerry  Donohue Sheboygan.  Wis 14,000 

Florence  Iron  Co Florence,  Wis 3,000 

R.  C.  Heinz *Leavenworth,  Kan 400 

Jos.  Kemp Woodford,  Wis 1.000 

R.  J.  Nye Superior,  Wis 3.000 

Percy  Ap  Roberts River  Falls,  Wis 300 

C.  A.  Tilt Woodruff,  Wis 200 

E.  M.  Weaver Woodruff.  Wis 250 

W.  R.  Wilmont , Sayner,  Wis 500 

Everett  Wilson *Winnetka.  Ill 48,000 


77.450 


*The8e  trees  were  planted  in  northern  Wisconsin. 
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SILVICAL  NOTES  ON  SOME  IMPORTANT  SPECIES.* 

WHITE  PINE  {Pinus  sirohus). 

While  pine  is  widely  distributed  throughout  the  northeastern  United 
States,  and  is  the  largest  and  most  valuable  of  the  eastern  conifers.  It 
is  more  or  less  abundant  over  the  entire  state  of  Wisconsin. 

White  pine  prefers  fresh,  well-drained  sites,  although  it  is  not  ver\'  exact- 
ing in  its  requirements.  It  does  not  succeed  well,  however,  on  dry  and  ex- 
posed situations.  It  is  moderately  tolerant  of  shade  until  10  or  50  years 
old,  when  it  becomes  rather  intolerant.  It  is  an  excellent  tree  for  planting 
in  most  parts  of  the  stale,  and  grows  rapidly,  cither  in  mixture  or  in  pure 
stands. 

It  grows  to  a  merchantable  size,  that  is,  a  size  that  can  be  cut  profit- 
ably, in  50  to  75  years,  when  it  may  be  expected  to  produce  from  30,(XX) 
to  40,000  board  feet  per  acre. 

For  planting,  3  or  4-year  transplants  should  be  used,  and  should  be 
spaced  6  by  G  feet. 

RED  OR  NORWAY  PINE  {Pinus  resinosa). 

Red  pine  is  common  in  the  northeastern  United  States,  although  it 
reaches  its  best  development  in  northern  Michigan,  Wisconsin  and  Minne- 
sota. 

It  grows  best  on  well-drained,  sandy  loam  soil,  but  it  also  thrives  on 
poor  sands.  It  grows  rapidly  and  suffers  little  from  fire,  insects  or  dis- 
ease. It  is  intolerant  of  shade  at  all  ages,  and  therefore  should  be 
planted  in  pure  stands  or  with  slower  growing  sj>ecies.  It  may  be  success- 
fully planted  in  all  parts  of  the  state,  especially  on  the  northern  pinery 
lands.  3-ycar  transplants  arc  the  best  size  for  planting,  and  should  be 
Spaced  6  by  6  feet.  Red  pine  develops  strong  lateral  roots,  and  is  ver\' 
windfirm  when  planted  on  exposed  sites. 

JACR  PINE  {Pinus  divaricala). 

Jack  pine  is  found  principally  on  sterile,  sandy  soils.  It  grows  rapidly 
until  25  or  30  years  old,  but  never  becomes  a  large  tree.  It  reproduces 
well,  especially  after  fires,  as  the  cones  containing  the  seed  remain  on  the 
trees  for  years,  often  until  opened  by  the  heat  from  fires. 

Of  this  species,  2-year  seedlings  or  3-year  transplants  may  be  planted, 
but  on  account  of  the  inferiority  of  the  timber,  planting  is  rarely  advisable 
when  red  or  Scotch  pine  can  be  planted.  The  latter  species  grow  well 
on  poor  sites,  and  are  much  more  valuable  when  mature  than  jack  pine. 

SCOTCH  PINE  {Pinus  sijlvesiris). 

Scotch  pine  is  native  over  a  large  part  of  Kuropc,  and  is  being  planted 
extensively  in  this  country.  As  a  timber  tree,  it  is  very  similar  to  our 
native  red  pine  but  is  somewhat  inferior  in  quality,  although  much  better 
than  jack  pine.  Thus  far  it  has  not  become  of  commercial  importance 
in  this  country. 

*Forest  planting  leaflets  for  various  species  can  be  obtained  usually  from  the 
Forest  Service,  Washington,  I).  C,  and  can  be  purchased  from  the  Superintendent 
of  Documents,  Washington.  D.  C,  for  5  cents  each. 
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Scotch  pine  grows  well  on  sterile,  sandy  soils,  and  being  very  hardy, 
it  is  a  good  species  to  plant  on  exposed  situations.  It  is  very  intolerant 
of  shade,  but  grows  rapidly  when  exposed  to  sunlight.  Seedlings  2  years 
old  or  transplants  3  years  old  should  be  planted  with  a  spacing  of  6  by  6 
feet.    Scotch  pine  attains  a  merchantable  size  in  from  40  to  50  years. 

TAMARACK  (I^rix  laricina). 

Tamarack  is  the  only  deciduous  conifer  native  to  Wisconsin.  It  has 
a  wide  range,  including  practically  all  of  the  state.  It  commonly  grows 
along  the  borders  of  swamps  and  the  banks  of  streams,  but  reaches  its 
best  development  on  moist  uplands.  It  is  not  recommended  for  exten- 
sive planting  because  of  the  inferior  quality  of  the  wood  as  compared 
with  many  other  species,  the  small  size  of  mature  trees,  and  the  attacks 
that  are  sometimes  made  upon  it  by  the  sawfly. 

It  grows  rather  rapidly,  but  being  very  intolerant  of  shade  it  does  not 
do  well  except  in  the  open.     It  reaches  a  height  of  about  70  feet. 

EUROPEAN  LARCH  (Larix  europaea). 

European  larch  is  very  similar  to  our  native  tamarack.  Unlike  the 
tamarack,  larch  does  not  grow  in  swamps,  but  prefers  a  well  drained  but 
reasonably  moist  site.  It  is  very  intolerant  of  shade,  but  as  it  grows 
rapidly  it  can  be  planted  in  mixture  with  species  that  it  will  outstrip. 
It  grows  best  on  northern  slopes,  where  in  its  native  soil  it  often  reaches 
a  height  of  100  feet. 

The  wood  is  resinous,  and  is  excellent  for  tics,  posts,  and  poles.  It  is 
also  used  in  boat  building. 

For  planting,  either  2-year  seedlings  or  transplants  of  the  same  age 
are  recommended.  Like  the  tamarack,  the  larch  is  deciduous,  and  should 
be  planted  early  before  the  leaves  begin  to  grow  or  in  the  fall. 

BLACK  SPRUCE  (Picea  mariana). 

Black  spruce  is  a  small  tree,  typical  of  sphagnum  swamps  in  Canada 
and  the  northern  United  States.  It  is  an  extremely  slow  growing  tree, 
especially  on  the  uplands,  and  is  not  recommended  for  planting.  This 
species  is  sought  after  for  pulp  and  for  Christmas  trees. 

RED  SPRUCE   (Picea  rubens). 

Red  spruce  is  found  in  the  northeastern  United  States,  but  its  natural 
range  does  not  extend  as  far  west  as  Wisconsin.  In  many  respects  it  is 
similar  to  black  spruce,  but  instead  of  growing  in  swamps,  it  grows  on 
moist  hillsides,  where  it  forms  very  dense  stands.  It  grows  slowly,  which 
makes  it  an  undesirable  tree  for  any  but  ornamental  planting. 

WHITE  SPRUCE  {Picea  canadensis). 

White  spruce  is  native  to  Wisconsin  and  grows  on  the  better  classes 
of  soils.  It  grows  on  moist  uplands,  rarely  if  ever  being  found  in  the 
swamps.     It  is  the  common  upland  spruce  of  the  lake  states. 
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It  grows  reasonably  fast  and  while  it  has  not  become  of  great  import- 
ance in  reforestation,  there  is  every  reason  to  believe  that  it  will  rival 
the  Norway  spruce  in  growth  and  quality  of  lumber,  if  planted  on  favor- 
able sites.  The  3  or  4-year  transplants  should  be  used  for  planting,  and 
as  the  tree  is  very  tolerant  of  shade,  it  may  be  spaced  5  by  5  feet,  if  de- 
sired. 

NORWAY  SPRUCE  (Picea  excelsa). 

Norway  spruce  is  native  to  Europe  where  it  is  greatly  in  demand  for 
pulp  and  lumber.  1 1  is  a  more  rapid  growing  tree  thab  our  native  species 
and  in  many  ways  superior  to  them.  It  prefers  moist,  well-drained  sites, 
and  although  not  exacting  with  regard  to  soil,  it  grows  best  on  reasonably 
fertile  soils. 

Norway  spruce  is  tolerant  of  shade  and  grows  well  in  pure  stands  or 
when  planted  in  mixture  with  white  pine,  red  pine  or  hardwoods.  It  is 
fast  becoming  an  important  tree  for  reforestation  in  this  country,  as  it 
produces  excellent  pulpwood  in  from  30  to  40  years.  It  is  also  valuable 
as  a  substitute  for  white  pine. 

The  young  plants  are  susceptible  to  scorching  by  the  sun  when  planted 
on  south  slopes  where  there  is  no  protection.  On  sites  of  this  type,  fall 
planting  is  recommended,  for  if  planted  in  the  fall  the  trees  can  beconfe 
well  established  before  the  hot  weather  of  the  following  spring.  It  is  the 
safest  plan,  however,  to  plant  spruces  where  there  is  enough  ground  cover 
to  protect  them  until  they  become  established  in  the  soil. 

There  are  two  objections  to  Norway  spruce.  One  is  that  in  the  United 
States  it  seems  to  be  short-lived,  lasting  only  about  50  years,  This  does 
not  decrease  its  value  for  pulp,  as  it  produces  an  excellent  crop  in  from  30 
to  40  years.  The  other  objection  is  that  it  does  not  reproduce  well. 
Although  it  produces  large  quantities  of  seed,  it  is  a  rare  occurrence  to 
fmd  seedlings  in  the  neighborhood  of  old  trees;  hence  stands  must  be 
formed  artificially.    For  planting,  3  or  4-year  transplants  should  be  used. 

HEMLOCK   {Tsuga  canadensis). 

Hemlock  is  not  common  in  Wisconsin,  except  in  the  northeastern  part 
of  the  state.  It  is  a  slow  growing  tree  and  produces  lumber  of  inferior 
quality,  which  until  recent  years  was  thought  to  be  of  little  commercial 
importance.    The  bark  is  valuable  in  the  manufacture  of  tanning  extract. 

^Hemlock  is  very  tolerant  of  shade,  and  grows  in  dense  stands  on  moist 
uplands  where  the  soil  is  of  reasonably  good  quality.  It  is  usually  found 
mixed  with  hardwoods.  Because  of  its  slow  growth  and  inferior  quality, 
it  is  of  little  value  for  commercial  planting. 

BALSAM  FIR  Ubies  balsamea). 

In  Wisconsin  the  balsam  fir  is  a  short-lived  tree  of  small  size  and  very 
inferior  quality.  It  reaches  its  largest  size  in  Maine,  where  it  is  of  con- 
siderable importance.  It  does  not  thrive  on  sandy  or  acid  soils,  but  pre- 
fers a  moderately  moist,  deep  loam. 

Balaam  is  not  recommended  for  planting  in  Wisconsin  except  for  orna- 
mental purposes.  In  large  stands  it  dies«  falls  over  and  makes  a  very 
dangerous  firetrap,  the  limbs  often  forming  an  almost  impenetrable  tangle. 
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WHITE  CEDAR  OR  ARBOR  VITAE  (T/iujfa  occideitlalis). 

^ite  cedar  is  a  common  tree  in  Wisconsin.  It  is  usually  founri  in 
mps  and  on  moist  sites  where  it  forms  dense  stands.  It  is  used  foi 
ly  purposes  including  posts,  poles,  lies  and  shingles, 
'he  slow  growth  of  the  white  cedar  makes  it  a  poor  tree  for  commer 
planting.  It  is  a  beautiful  tree  for  ornamental  planting  and  is  par 
ilarly  desirable  for  hedges  as  it  can  be  trimmed  to  any  form  desired. 

RED  CEDAR  OR  JUNIPER  {Juniperus  Birginiana). 

ted  cedar  is  widely  distributed  throughout  the  eastern  half  of  Ihi 
ited  States.  II  grows  on  the  uplands,  often  in  very  dry  situations 
Lough  it  reaches  its  best  development  on  alluvial  plains. 
iS  it  grows  slowly,  and  is  the  alternate  host  for  a  rust  that  seriousl\ 
cts  nearby  apple  trees,  it  is  a  poor  tree  for  eilher  commercial  or  orna 
ital  planting. 

BUTTERNUT  (Juglanscinerea). 

lutternut  is  found  in  much  of  the  Central  Hardwood  Forest  region' 
uding  central  and  southern  Wisconsin.  It  prefers  good  soil,  moisi 
well-drained,  and  while  quite  hardy  is  most  frequently  found  in  pro 
Led  locations. 

"he  wood  b  used  for  furniture,  boxes,  woodenware,  interior  and  ex 
or  Anish,  and  for  many  other  purposes. 

'he  butternut  is  a  good  tree  for  planting  on  good  soil.  It  grows  rapid 
and  is  desirable  for  shade  trees  and  for  timber.  It  is  intolerant  o: 
de  and  should  be  planted  8  or  10  feet  apart  each  way.  It  may  l>t 
ed  from  seed  or  purchased  from  nurseries,  the  latter  method  beinj 
immended.     1  or  2-ycar  seedlings  are  a  convenient  size  for  planting 

BLACK  WALNUT  (Juglans  nigra). 

Hack  walnut  is  not  of  commercial  importance  in  Wisconsin.  Whil< 
ely  related  to  the  butternut,  it  is  less  hardy  and  consequently  does 
have  so  great  a  range. 

'he  walnut  is  very  valuable  and  is  used  chiefly  in  the  manufacture  ol 
liture,  in  cabinelwork  and  for  gun  slocks. 

Walnut  prefers  rich  bottom  lands,  and  grows  best  in  protected  locS' 
IS.  It  is  not  recommended  for  extensive  planting  in  Wisconsin,  al- 
Ligh  it  may  prove  successful  in  the  southern  pari  of  the  state.  I  ei 
;ar  seedlings  arc  the  best  size  for  planting. 

BITTERNUT  (Carua  minima). 

itternut  is  a  native  of  cenlral  and  southern  Wisconsin,  and  has  e 
e  range  throughout  the  Central  Hardwood  Forest  belt.  It  is  a  beau- 
1  tree  for  ornamcnlat  planting  but  is  of  very  little  commercial  impor 
:e  in  Wisconsin.  It  prefers  a  moderately  good  soil,  and  grows  rathei 
dly. 

u  ei,  U.  S.  DeputotDl 


SHELLBARK  HICKORY,  SHAGBARK  (Carya  ovaia). 

Like  the  bitternut,  the  shellbark  hickory  is  a  native  of  central  and  south- 
em  Wisconsin.  It  prefers  rich,  moist  sites.  It  grows  slowly,  and  is 
not  desirable  for  any  but  ornamental  or  shade  tree  planting. 

The  shell  bark  hickory  has  many  uses,  and  is  especially  valuable  for 
implement  and  vehicle  stock.     The  nuts  are  of  commercial  value. 

COTTONWOOD  (Populus  delioides). 

Cottonwood  is  widely  distributed  throughout  the  central  and  eastern 
Uiiited  States.  It  is  typical  of  moist  sites,  particularly  along  the  borders 
of  streams  where  the  soil  is  of  a  fair  quality. 

Cottonwood  is  used  for  fuel,  lumber  and  vehicle  stock,  and  is  now 
being  used  extensively  for  pulp.  It  is  planted  for  shade,  for  windbreaks 
and  for  timber.  It  grows  very  rapidly,  but  does  not  clean  well  of  branches, 
often  sending  out  large  branches  16  or  20  feet  from  the  ground. 

It  is  often  grown  from  cuttings,  although  seedlings  can  be  purchased 
from  nurseries.  It  .should  not  be  planted  near  wells  and  sewers  as  the 
roots  run  toward  water  for  long  distances  and  frequently  form  large 
masses  in  them. 

This  species  is  known  also  as  the  Carolina  poplar.  It  is  not  uncommon 
for  it  to  make  a  growth  of  from  3  to  5  feet  per  year. 

WHITE  BIRCH  (Befula  papyrifera). 

White  birch  is  a  very  common  tree  in  Wisconsin  but  is  found  principally 
in  the  northern  half  of  the  state.  It  is  of  little  commercial  value  in  Wis- 
consin because  of  its  small  size  and  the  fact  that  it  is  seldom  free  from 
red-heart.  The  wood  makes  excellent  fuel  if  split  soon  after  cutting 
but  if  not  split  the  close  grained  bark  causes  the  wood  to  sour,  greatly 
reducing  its  value  for  fuel. 

White  birch  is  a  good  tree  for  ornamental  planting.  The  cutleaf 
variety  sold  by  commercial  nurseries  is  perhaps  superior  to  our  native 
birch  for  this  purpose  and  can  be  purchased  at  a  reasonable  price. 

YELLOW  BIRCH  (Betula  lutea). 

Commercially,  yellow  birch  is  far  superior  to  white  birch.  Yellow 
birch  grows  on  moist  uplands  where  the  soil  is  of  good  quality  and  it  is 
usually  found  in  mixture  with  other  hardwoods  and  with  hemlock. 

The  wood  is  heavy,  hard  and  strong  and  adapted  to  a  great  variety  of 
uses. 

Yellow  birch  requires  a  low  temperature,  and  is  not  recommended  for 
planting.  It  has  never  been  planted  for  commercial  purposes  in  this 
country. 

BEECH  {Fagus  atropunicea), 

^he  beech  has  a  wide  range  and  is  found  on  the  better  soils  in  the 
eastern  part  of  Wisconsin.     It  is  a  beautiful  forest  tree  and  is  easily 
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wn  froni  seed.  Because  of  its  slow  growth  and  the  comparatively  low 
ue  of  the  wood,  it  should  not  be  planted  except  for  ornament.  It  is 
excellent  tree  tor  planting  in  parks. 

RED  OAK   {Quercus  rubra). 

ted  oak  is  found  over  most  of  the  eastern  half  of  the  United  States, 
uding  all  of  Wisconsin.  It  is  found  principally  on  sandy  soils  and 
'Cry  common  on  ridges  and  hillsides.  It  is  a  hardy  tree  and  grows 
idly.  1 1  also  sprouts  vigorously  from  the  stump.  It  is  used  for  many 
poses  including  ties,  implements,  furniture  and  veneer, 
ifany  successful  plantations  of  red  oak  have  been  made  in  the  eastern 
.es.  Plantations  may  be  made  with  seedlings  or  by  planting  acorns, 
lough  the  former  method  is  more  certain  of  success, 
'lantations  need  very  little  care.  Seedlings  may  be  planted  from  6 
10  feet  apart,  depending  on  the  desired  stand.  2-year  seedlings  are 
onvenient  size  for  planting.  Red  oak  is  only  moderately  tolerant  of 
de  and  therefore  should  be  planted  where  it  can  receive  plenty  of  sun- 
it.     However,  close  spacing  is  desirable  in  order  to  get  good  form. 

WHITE  OAK  [Qaercas  alba). 

Vhite  oak  is  the  most  valuable  of  the  American  oaks.  It  is  found  on  a 
iety  of  sites  but  prefers  moist,  sandy  loam  soils  and  warm  situations. 
;rows  to  large  size,  sometimes  reaching  a  diameter  of  8  feet  but  is  com- 
■atively  small  in  Wisconsin. 

^hite  oak  has  many  uses.     It  is  of  especial  importance  in  the  manu- 
ture  of  tight  cooperage  and  in  furniture  making  and  cabinetwork. 
Jnlike  the  red  oak,  the  white  oak  grows  very  slowly  but  it  is  a  per- 
:eat  grower  and  reaches  a  great  age.     Because  of  its  slow  growth  it  is 
ely  used  in  extensive  planting. 

BUK  OAK  (Quercus  macrocarpa). 

Bur  oak  is  closely  related  to  white  oak.  It  is  more  hardy  than  the 
ler  species  and  is  found  on  less  favorable  sites,  although  in  many  local- 
es the  two  are  found  in  mixed  stands.  Both  species  grow  slowly  but 
'-  white  oak  is  usually  the  larger  of  the  two  when  mature. 
rhe  wood  of  the  two  species  is  very  similar  and  htlle  or  no  distinction 
made  in  the  market. 

Bur  oak  thrives  on  a  variety  of  soils  but  prefers  soil  of  good  quality. 
resists  drouth  well  and  is  a  good  tree  for  prairie  planting,  where  its 
nparativeiy  slow  growlh  is  not  so  objectionable. 

WHITE  OR  AMERICAN  ELM   {Ulmus  americana). 

\S  hile  elm  is  distributed  over  praclicully  all  that  portion  of  the  United 
lies  east  of  the  Rockies.  It  prefers  good  soil  and  grows  on  both  moist 
d  dry  sites.  It  does  not  grow  in  pure  stands,  but  occurs  sparingly 
mixture  with  other  hardwoods.  It  reaches  a  height  of  100  feet  and 
liameter  of  from  3  to  6  feet. 

I  31 1 


-s  ' 


«     • 

t 

I 

I 

1 


<  « 


l\ 


i 


1       \ 


The  wood  is  very  heavy,  hard,  strong  and  tough.  It  is  used  in  the 
manufacture  of  implements,  wagon  and  buggy  wheels,  flour  barrels, 
cheese  boxes,  cooperage,  flooring  and  for  many  other  purposes  where  a 
tough,  strong  wood  is  desired. 

White  elm  is  a  good  tree  for  planting  on  small  areas  or  in  mixture  with 
other  hardwoods.  It  is  one  of  the  best  species  for  street  and  park  plant- 
ing. It  is  also  a  hardy  tree  for  prairie  planting.  It  grows  rapidly,  and 
often  makes  a  straggling  growth  but  this  may  be  remedied  by  careful 
pruning.  For  extensive  planting  1  or  2-year  seedlings  may  be  used;  but 
for  ornamental  purposes,  trees  several  feet  in  height  are  preferable. 

SYCAMORE  {Platanus  occidentalis) . 

The  sycamore  is  a  common  tree  in  the  Central  Hardwood  Forest  belt. 
It  grows  on  rich  bottom  lands  and  along  the  borders  of  streams.  It  is  the 
largest  broadleaf  tree  in  the  United  States,  a  specimen  having  recently 
been  found  near  Worthington,  Indiana,  that  is  150  feet  in  height  with 
a  circumference  of  42  feet  and  3  inches. 

The  wood  is  heavy,  hard  and  close-grained  and  is  used  for  many  pur- 
poses, including  the  manufacture  of  tobacco  boxes,  yokes,  butchers' 
blocks,  furniture  and  interior  fmish. 

The  sycamore  is  planted  largely  as  an  ornamontal  tree,  not  for  forest, 
and  grows  rapidly  on  favorable  sites.  One  serious  objection  to  it  is  the 
fact  that  it  sheds  its  leaves  early,  usually  during  the  month  of  August. 
For  street  planting  it  is  a  desirable  species,  as  it  is  little  affected  by  smoke, 
dust  and  gases.  It  is  also  very  free  from  insect  attack.  Trees  of  any 
size  up  to  10  feet  may  be  planted,  and  may  be  purchased  at  a  reasonable 
price. 

SILVER  MAPLE  {Acer  saccharinum). 

Silver  maple  has  a  wide  range,  including  a  large  part  of  the  central 
United  States.  It  prefers  a  loose,  moist  soil  but  thrives  on  a  variety  of 
sites. 

It  is  of  little  value  as  a  timber  tree  and  is  planted  chiefly  where  a  rapid 
growing  shade  tree  is  desired.  It  is  also  a  good  shelter-belt  tree.  The 
wood  is  used  for  fuel.  The  wood  is  brittle  and  is  so  liable  to  damage 
by  wind  that  it  is  a  poor  tree  for  planting  on  exposed  sites.  It  is  often 
the  best  policy  to  plant  it  in  mixture  with  other  species. 

SUGAR  MAPLE  {Acer  saccharum). 

The  sugar  maple  is  the  most  valuable  of  all  the  maples.  It  is  a  verv- 
valuable  tree  for  lumber  and  also  for  the  sugar  that  is  made  from  the  sap- 

The  range  of  the  sugar  maple  includes  practically  all  of  the  eastern 
half  of  the  United  States.  It  reaches  its  best  development  on  cool  north- 
erly slopes  of  hills,  and  in  favorable  situations  is  often  very  abundant, 
growing  in  dense  stands. 

Sugar  maple  is  exacting  in  its  soil  requirements.  It  needs  a  deep, 
moist  soil  of  moderate  fertility  for  good  development.  On  dry  sites  or 
on  the  poorer  types  of  soil,  its  growth  is  very  irregular  and  slow. 
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The  wood  is  in  almost  universal  demand  and  is  used  in  50  of  the  55 
wood-using  industries  of  the  United  States.  It  is  an  excellent  wood 
wherever  a  heavy,  hard,  strong  and  durable  wood  is  desired. 

On  favorable  situations  the  sugar  maple  grows  rapidly  and  persistently. 
It  is  one  of  the  most  beautiful  of  all  the  trees,  and  is  in  great  demand 
for  street  and  park  planting  where  smoke  and  gases,  to  which  it  is  sus- 
ceptible, are  not  likely  to  injure  it.  When  grown  in  the  open,  it  branches 
about  10  feet  from  the  ground  and  forms  a  round,  compact  crown.  In 
dense  forest  it  has  a  long,  clean  bole  and  a  small  crown.  It  is  very  tolerant 
of  shade,  and  succeeds  best  when  planted  where  it  receives  some  protec- 
tion from  the  sunlight.  J 

BASSWOOD  (Tilia  americana). 

Although  most  common  in  the  Great  Lakes  region,  the  basswood  is 
found  over  most  of  the  eastern  United  States.  It  attains  its  greatest 
size  along  the  Ohio  river,  where  it  commonly  reaches  a  height  of  80  feet 
and  a  diameter  of  2  feet. 

The  basswood  prefers  rich  river  bottom  soils  and  cool  situations,  and 
should  not  be  planted  on  poor  soil  or  where  it  is  likely  to  sufTer  from 
drought.     It  is  rather  tolerant  of  shade,  and  as  the  seedlings  are  easily  :j 

injured  by  the  hot  sun.  it  should  be  planted  where  there  is  a  certain  >^ 

amount  of  shade. 

The  wood  is  soft,  straight-grained  and  easily  worked.  It  is  used  for 
many  purposes,  including  woodenware,  carriage  bodies,  trunks,  excelsior 
and  paper  pulp. 

Basswood  grows  rapidly,  and  is  an  excellent  tree  for  planting  on  good  ^ 

sites.     It  may  he  planted  in  pure  stands,  or  in  mixture  with  white  pine  or  S 

hardwoods.     One  year  seedlings  may  be  used,  and  may  be  spaced  about 
6  by  6  feet. 


WHITE  ASH  {Fraxinus  americana). 
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White  ash  is  one  of  the  most  widely  distributed  and  one  of  the  most 
important  hardwoods  of  North  America.  Its  range  is  from  New  Bruns- 
wick west  to  Minnesota,  south  to  eastern  Texas,  and  east  to  the  Atlantic 
cost  t.     It  prefers  the  rich,  moist  sites  throughout  its  range  and  attains  "^ 

its    afgest  size  in  the  lower  Ohio  valley,  where  it  commonly  reaches  a  { 

heigl  \  of  80  feel  and  a  diameter  of  from  2  to  3  feet.  tj 

Thii  wood  is  very  valuable  and  is  in  great  demand  where  a  wood  of 
lough  and  elastic  qualities  is  desired.     It  is  of  first  rank  for  furniture,  ^ 

car,  and  vehicle  construction,  interior  fmish,  agricultural  implements  and 
tools. 

White  ash  is  a  good  tree  for  both  forest  and  ornamental  planting.  On 
good  soils  it  grows  rapidly,  but  on  poor  soils  or  in  dry  situations  it  grows 
rather  slowly.  When  grown  in  the  forest  it  develops  a  long  clean  bole, 
but  in  the  open  it  branches  8  or  10  feet  from  the  ground  and  develops  a 
spreading  crown.  When  young  it  is  tolerant  of  shade,  but  the  older  trees 
require  considerable  light.  It  is  an  excellent  tree  for  mixing  with  white 
pine  and  other  species  in  forest'plsmtations. 
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GREEN  ASH  (Fraxinus  lanceolata). 

Green  ash  is  very  similar  to  white  ash  in'  many  respects.  It  has  a 
greater  range,  however,  and  is  found  over  the  greater  part  of  the  United 
States  east  of  the  Rockies.  Like  the  white  ash,  it  prefers  low,  moist 
ground,  but  unlike  the  related  species,  it  is  not  exacting  with  regard  to 
soil  and  moisture.  It  grows  well  on  dry  sites  and  alkali  soils  but  much 
more  slowly. 

The  wood  is  very  similar  to  that  of  white  ash  and,  although  said  to 
be  inferior  in  quality,  there  is  rarely  any  discrimination  between  the  two 
species  in  the  market. 

Neither  white  nor  green  ash  reproduce  well  from  seed,  and  planting 
stock  should  therefore  be  nursery  grown.  1-year  seedlings  are  from  6 
to  12  inches  high,  and  are  of  a  good  age  for  forest  planting. 
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THE  FORESTRY  COMMITTEE 

OF  THE 

Fifth  Nationai,  Conservation  Congress 
presents  the  report  on 

THE  CONDITIONS  UNDER  WHICH  COMMERCIAL! 
PLANTING  IS  DESIRABLE 

by  the 

Sub-Committee  on  Forest  Planting 

8TR0FSIS 

1HE  conditions  under  which  commercial  forest  planting  is 
desirable  is  the  topic  considered  by  this  sub-committee.  The 
commercial  basis  for  an  investment  in  planted  forest  includes 
safety  of  investment,  suitable  regional  conditions,  a  ready 
market,  low  initial  cost  of  land  and  planting,  and  satisfac-  ' 
tory  returns  at  maturity.  Fire,  insects,  and  fungi  need  not 
be  considered  insurmountable  obstacles  to  such  an  investment. , 
If  species  suitable  to  climate  and  soil,  which  have  good  annual  growth,  and  which  ■ 
meet  marlcet  demands  are  chosen,  favorable  returns  may  be  expected. 

An  investment  in  planting  offers  the  least  incentive  to  private  owners  since 
returns  do  not  come  within  a  short  period,  and  money  must  be  invested  for  50  to 
100  years.  An  exception  is  the  planting  of  quick-growing  species  or  of  slow- 
growing  trees  for  utilization  when  small,  as  for  post  production,  where  regional 
or  market  conditions  are  favorable.  Here  returns  come  earlier  and  are  propor- 
tionately higher.  Long-lived  corporations  and  communities  have  a  much  greater 
incentive  to  plant  forests  than  individuals.  Most  of  all,  a  long-time  investment 
like  planting  is  feasible  for  the  States  and  the  Federal  Government. 

The  report  shows  the  great  necessity  for  an  adequate  plan  of  commercial 
planting  by  States  and  the  Federal  Government.     More  than  $65,000,000  worth 
of  wood  is  lost  annually  while  the  available  lands  remain  deforested.    The  Federal 
Government,  in  co-operation  with  the  States,  can  wisely  expend  millions  in  order  J 
to  dull  the  edge  of  timber  famine  when  it  comes. 

The  following  summary  ends  the  main  report  of  the  Committee,  which  is  J 
further  supplemented  by  an  appendix  containing  a  condensed  discussion  of  forestj 
planting  in  each  of  the  natural  forest  regions. 

(1)  Altboi^h  interest  in  forest  planting  is  increasit^,  the  actual  area  plante(& 
each  year  is  very  small  in  contrast  to  uie  millions  of  acres  which  require 
reforestatwn. 


(2)  An  investment  in  planting  should  be  made  relatively  safe  from  loss, 
especially  by  fire.  Organized  fire  prevention  and  control  have  minimized  losses 
from  this  source.  Adequate  fire  protection  is  sure  to  come  if  extensive  planting 
is  undertaken. 

(3)  Successful  copunercial  planting  depends  upon  a  good  future  market, 
lands  of.  low  value  on  which  to  plant,  a  choice  of  species  suited  to  the  needs  of 
the  market  and  to  the  conditions,  local  and  regional,  relative  freedom  from  sources 
of  damage,  a  low  initial  cost  of  planting,  and  a  return  on  the  money  invested  equal 
at  least  to  a  fair  rate  of  interest.  Many  examples  of  successful  plantations  exist 
which  meet  these  conditions. 

(4)  As  an  investment  forest  planting  is  not  attractive  to  the  small  private 
landowner  excepting  where  other  valuable  considerations  exist,  such  as  apprecia- 
tion of  land  values  or  early  returns  from  quick-growing  species.  The  long-time 
nature  of  the  investment  makes  planting  more  feasible  for  federal.  State  and 
local  governments  or  long-lived  corporations  than  for  the  individual  or  small 
company. 

(6)  The  problem  of  reforestation  of  denuded  lands  should  be  met  squarely 
by  entering  upon  a  comprehensive  plan  covering  at  least  a  fifty-year  period.  Such 
a  plan  should  include  adequate  federal  and  State  appropriations,  an  extension  of 
State  forests  to  include  more  waste  lands,  federal  aid  for  States,  State  aid  for 
counties,  cities  and  towns,  and  encouragement  of  private  planting. 

(6)  Sixty-five  million  dollars,  at  least,  are  being  lost  annually  because 
denuded  forest  lands  remain  unproductive.  Reforestation  will  go  far  toward 
lessening  the  severity  of  the  coming  timber  famine,  provided  it  is  done  on  a  large 
scale  and  begun  at  once. 

nriBODircTOBT 

THE  topic  selected  for  discussion  by  the  sub-committee  on  planting  is  the 
conditions  under  which  commercial  forest  planting  is  desirable.  Interest 
in  this  work  has  been  increasing  during  recent  years.  The  total  acreage 
annually  planted,  however,  is  utterly  inadequate  to  bring  into  productiveness 
within  a  reasonable  period  the  very  great  area  which  requires  reforestation.  It 
will  require  Federal,  State,  private  and  corporate  planting  on  a  large  scale, 
annually,  to  reforest  denuded  lands  so  that  the  United  States  may  receive  the 
benefit  of  additional  timber  supply  when  the  period  of  great  scarcity  of  timber 
begins. 

It  IS  chiefly  the  purpose  of  the  report  to  point  out  the  fundamental  facts 
concerning  commercial  planting,  its  drawbacks  and  its  advantages.  A  discussion 
of  commercial  planting  in  the  various  forest  regions  is  appended  to  this 
report  as  a  compilation  of  available  data  and  a  basis  for  consideration  of  its 
recommendations. 


II  I  JD<: 


CULL  BASIS  FOB  FOBEST  PLAHTIirO 

Safety  of  Investment 


IT  is  essential  that  a  commercial  enterprise  be  relatively  safe  from  loss  or 
destruction.  Danger  from  forest  fires  has  been  regarded  in  years  past  as 
sufficient  to  render  an  investment  in  planting  wholly  impracticable.  In  gen- 
eral, this  danger  has  been  greatly  exaggerated ;  yet  it  does  exist  as  a  local  problem 
and  must  be  taken  into  account  in  determining  protective  measures  for  each 


Regional  Conditions. 

If  planting  is  to  have  a  sound  commercial  basis,  both  regional  and  local 
conditions  require  careful  consideration.  A  study  of  regional  factors  may 
determine  at  the  outset  the  advisability  or  inadvisability  of  planting. 

Climatic  factors,  temperature  and  rainfall,  determine  broadly  the  possible 
species  in  natural  forest  regions  from  which  selection  may  be  made  for  reforesta- 
tion. A  consideration  of  temperature  may  be  sufficient  to  eliminate  consideration 
of  a  given  species,  as,  for  example,  eucalyptus  in  regions  whose  minimum 
temperature  falls  below  26**  to  30**  Fahr.,  or,  catalpa,  which  is  often  recom- 
mended for  commercial  planting,  in  regions  where  it  is  subject  to  frost  injury. 
In  the  extension  of  a  species  to  the  extreme  limit  of  its  possible  planting  range 
the  shorter  growing  season  may  so  reduce  its  average  yield  or  conditions  may 
so  affect  its  form  as  to  make  it  unprofitable  for  planting. 

Topography  and  soil  are  the  important  factors  which  determine  forest  types, 


prospective  planting.     Fire  in  a  young  planted  forest  of  conifers  usually  kills  f  | 

the  trees;  in  hardwoods  it  may  kill  or  seriously  injure  them.    Organized  work  in  » 

fire  fighting  and  more  effective  prevention  of  fires  in  many  of  the  forested  States  ^  r    j 

has  minimized  losses  from  this  cause.     Thus,  in  the  record  of  Connecticut*  fk 

planting,  less  than  one  per  cent  of  the  total  planted  area  was  destroyed  by  fire 

in  12  years.    In  this  thickly  settled  region  the  causes  of  fires  are  numerous  and 

the  number  of  fires  large.    Protection  of  planted  as  well  as  natural  forest  lies, 

primarily,  in  the  hands  of  the  State  and  Federal  Government,  and  must  be  assured 

to  the  people  in  each  State  where  the  danger  exists.    Adequate  fire  protection  is 

sure  to  come  if  extensive  planting  is  done.  ( 

Measures  of  prevention  rest  not  alone,  however,  with  the  State,  but  must 
be  supplemented  by  the  efforts  of  individuals  and  of  corporations  who  undertake 
planting.  Local  protection  by  fire  lines  and  by  other  means  has  proven  adequate 
to  protect  planted  forest  adjoining  railroads  and  which  was  open  to  danger  from 
other  causes  of  fires.    A  decade  of  educational  work  and  organized  fire  preven-  .: 

tion  has  removed,  to  a  large  degree,  this  objection  or  stumbling  block  to  the  'J 

planting  of  forests.  i 

The  danger  of  losses  due  to  insects,  fungi  and  other  injurious  agencies  does 
not  necessarily  render  an  investment  in  planting  unsafe.  Careful  judgment  in 
the  selection  of  species  and  mixtures,  as  well  as  subsequent  economic  measures 
for  preventing  losses  or  reducing  the  damage,  are  reasonable  safeguards  in  this 
respect. 

So  far  as  taxation  is  concerned,  there  is  steady  progress  in  legislation  to  do 
away  with  injustice  arising  from  repeated  taxation  of  the  forest  crop.  Taxation 
of  the  land  alone  annually  at  a  low  valuation  and  a  tax  on  the  crop  when  cut 
seems  to  be  the  plan  most  favored.  It  is  reasonable  to  expect  that  future  planted 
forests  will  not  be  unreasonably  burdened  with  taxes.    Laws  granting  exemption  ' 

from  taxation  on  planted  lands  for  longer  or  shorter  periods  have  entirely  failed 
to  stimulate  reforestation. 
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♦Rcpt  Conn.  Agri.  Exp.  Station,  1912. 


hence,  in  forest  regions  these  factors  must  be  considered  in  deciding  the  prac- 
ticability of  forest  planting  and  in  the  preparation  of  plans  for  commercial 
reforestation  of  waste  or  denuded  lands.  A  safe  basis  for  decision  is  assured 
if  areas  are  mapped  and  the  physical  types  of  land  located  with  reasonable 
accuracy.  Full  notes  of  local  conditions  are  needed  upon  which  the  determination 
of  suitable  species  may  rest.  Important  details  of  site  are  included  under  slope, 
aspect  or  exposure,  altitude,  soil  in  respect  to  kind,  depth  and  moistiire,  under- 
lying  rock,  etc.  Other  facts  are  essential  in  planning  large  operations,  but  the 
considerations  named  are  fundamental  in  reaching  decision  as  to  species  on 
lands  formerly  well  forested  and  where  the  presumption  is  reasonable  that  they 
may  again  be  made  productive.  If  similar  sites  in  forest  may  be  studied  within 
the  locality,  facts  will  be  secured  to  substantiate  the  observations  of  the  phjrsical 
nature  of  the  deforested  lands.  If  species  are  planted  which  are  poorly  suited 
to  locality,  the  chance  of  a  valuable  crop  at  the  end  is  gone  at  the  outset.  Briefly, 
then,  an  intimate  knowledge  of  regional  and  local  conditions  is  absolutely  neces- 
sary as  fundamentally  affecting  the  commercial  success  of  reforestation. 

In  regions  not  naturally  forested  as  in  the  prairie  and  plains  country,  data 
concerning  climate  and  physical  factors  of  locality  are  even  more  essential, 
coupled  with  a  knowledge  of  the  silvical  characteristics  of  forest  tree  species. 

An  accessible  market  within  the  region  and  a  reasonable  certainty  of  a  steady 
future  demand  is  necessary  to  any  form  of  forest  management.  The  species 
chosen  for  planting  must  meet  market  requirements  in  addition  to  being  suitable 
for  the  sites  on  which  it  is  to  be  set.  Its  rate  of  growth  and  relative  freedom 
from  insect  damage  must  be  known. 

Initial  Cost. 

In  commercial  forest  planting  a  small  initial  cost  is  demanded  if  full  profit 
is  to  be  taken  at  the  maturity  of  the  crop.  Since  the  investment  covers  a  long 
period,  it  is  desirable  that  the  cost  per  acre  of  forested  land  be  as  low  as  possible 
without  menacing  the  successful  establishment  of  the  forest. 

Initial  cost  comprises  value  of  land,  cost  of  trees  and  all  expenses  attendant 
to  setting  them.  Natural  forest  land  without  timber  is  available  at  low  prices. 
An  arbitrary  upper  limit  might  be  set  at  $25.00  per  acre,  and  this  too  high  save 
under  exceptional  conditions.  Most  of  the  land  held  or  acquired  for  for^t 
planting  in  the  Eastern  United  States  has  been  much  less  than  this,  ranging 
generally  well  under  $10.00  per  acre.  The  cost  of  trees  has  been  brought  within 
reasonable  limits  by  development  of  State  nurseries  and  by  the  establishment  of 
private  nursery  companies. 

Cost  of  setting  trees  varies  greatly,  depending  upon  local  conditions  of  site 
and  availability  and  quality  of  labor.  It  is  not  difficult  to  plant  successfully  at 
a  low  figure  and  this  has  been  done  by  many  classes  of  owners  under  vaiying 
conditions.  A  general  figure  of  cost  in  Eastern  forest  planting  is  a  cent  a  tree 
set.  It  has  often  been  lower  than  this,  occasionally  higher.  With  z  ff  x  ff 
spacing  this  would  amount  to  approximately  $12.00  per  acre.  An  average  figure 
of  $11.86  per  acre  was  secured  in  compiling  data  of  the  total  cost  per  acre  of 
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private  forest  planting  in  Connecticut.  Planting  on  a  large  scale  by  the  New 
York  Conservation  Commission  in  the  Adirondacks  has  been  done  at  a  much 
lower  figure. 

Excepting  on  lowlands  affording  favorable  conditions,  plains  and  prairie 
planting  with  its  additional  two  years  cultivation  to  ensure  initial  success  costs 
from  $15.00  to  $26.00  per  acre.  Eucalyptus  planting  costs  in  California  may 
be  set  at  $26.00  per  acre,  including  preparation  of  site.  Federal  forest  planting 
in  the  National  Forests  has  varied  widely  in  cost  according  to  the  conditions 
under  which  it  has  had  to  be  done.  Its  purpose  is  more  than  commercial  pro- 
duction, since  much  of  the  work  includes  water  conservation  by  forest  planting. 
In  large  operations  on  accessible  sites  presenting  no  unusual  difficulties,  the 
cost  per  acre  is  about  the  same  as  in  planting  expenses  in  Eastern  forest  regions. 

Returns. 

A  high  rate  of  return  cannot  be  expected  from  an  investment  in  forest 
planting.  It  is  generally  reckoned  at  4%  to  6%  on  the  investment,  with  a 
small  net  profit  per  acre.  Further  than  this,  in  the  great  majority  of  cases  the 
return  does  not  come  within  a  short  period  of  years.  Eucalyptus  within  its 
limited  planting  range  will  be  merchantable  in  one  to  two  decades  and  yield 
higher  returns  than  those  given  above.  Fence  post  species  yield  their  crop  within 
15  to  25  years  at  a  considerable  profit.  The  shortest  period  for  timber  produc- 
tion is,  in  general,  36  to  40  years,  and  for  large  timber  60  to  100  years.  Such 
long  deferred  returns  as  the  latter  are  not  attractive  in  themselves  to  the  in- 
vestor, but  there  must  be  and  there  are  in  many  instances  other  considerations 
in  commercial  forest  planting.  By  itself  as  a  business  venture,  forest  planting 
does  not  hold  the  position  which  short  time  business  investments  do.  It  does 
not  generally  appeal  to  the  private  landowner  from  this  standpoint.  Such  an 
investment  does,  however,  assume  an  important  position  when  it  directly  affects 
capital  already  invested  or  properties  that  are  to  be  held  perpetually  for  timber 
production. 

COMHEBCIAL  FEASIBHITT  OF  FOBEST  FLANTINO  AS  DETEEHINED  BT 

OWNEBSHIF  AND  OTHEB  CONSIDEEATIONS 

Private  Individual. 

PLANTING  of  quick  growing  species  suitable  for  domestic  purposes  and 
for  sale  is  feasible  wherever  the  return  is  not  less  than  from  other 
possible  uses  of  the  land.  This  applies  particularly  to  the  resident  owner 
who  will  thus  secure  his  own  supply,  fence  posts  for  example,  and  can  sell  the 
balance  to  advantage.  In  view  of  this  he  may  even  be  willing  to  accept  a  lower 
return  from  the  soil  than  it  might  otherwise  bring.  In  many  instances,  however, 
inferior  land  will  be  used  for  this  purpose.  In  wind-swept  regions  the  protective 
influence  of  a  shelter  belt  brings  higher  money  return  in  increased  crops  on  land 
adjoining  the  forest. 

The  short  period  for  growth  encourages  such  planting  and  other  useful 


results  add  to  its  desirability.  Commercial  planting  of  this  kind  is  much  to  be 
desired  in  farming  regions  that  are  treeless,  or  in  woodlot  regions  where  wood 
is  scarce  through  continued  cutting,  and  the  prices  of  needful  farm  materials 
have  become  high. 

Although  reforestation  for  timber  production  is  not  often  attractive  to  the 
private  owner,  many  small  plantations  are  being  set  yearly,  especially  in  the 
eastern  United  States.  Planting  by  individuals  is  often  a  matter  of  personal 
interest  in  such  work  for  the  purpose  of  improving  property  so  that  no  part  of 
the  land  is  idle,  and  with  no  idea  on  the  owner's  part  that  he  himself  will  harvest 
the  timber.  He  simply  sees  his  property  improved  and  enhanced  in  value,  more 
easily  sold  or  left  in  better  condition  for  his  children. 

As  an  investment  timber  planting  by  private  owners  must  be  considered  in 
connection  with  the  steady  appreciation  in  value  of  forest  products  and  in  the 
price  of  land.  There  are  many  localities  in  the  Eastern  United  States  where 
waste  lands  are  remarkably  cheap.  These  are  non-agricultural,  but  with  the 
increase  of  values  for  other  types  of  land  in  the  locality  the  price  of  these  lands 
is  rising.  Good  roads  and  transportation  by  automobile  have  put  extensive  areas 
within  reach  of  larger  and  smaller  cities  for  country  residence.  This  line  of 
development  will  continue.  Planting  on  such  lands  will  add  distinctively  to 
future  sale  values. 

The  purchase  of  land  by  non-resident  owners  and  setting  it  with  forest  trees 
is  relatively  infrequent.  Such  planting  must  be  viewed  purely  from  an  invest- 
ment standpoint  and  offers  little  to  the  private  individual  as  compared  to  other 
business  ventures. 

Private  Corporations:  Corporations,  lumber  companies  and  wood  working 
industries  which  depend  upon  buying  stumpage  for  their  supply  and  own  practi- 
cally no  woodland  have  no  incentive  for  forest  planting.  When  supplies  are 
exhausted  locally  the  plant  is  removed  to  new  territory  or  abandoned.  Many 
of  these  small  corporations  are  comparatively  short  lived,  and  do  not  wish  to 
invest  further  capital  which  cannot  be  released  except  after  many  years.  Such 
companies  also  may  not  have  capital  available  for  such  purposes. 

There  are  other  corporations  and  small  companies  that  own  some  timber- 
land  and  also  buy  stiunpage  to  supply  their  industries.  Such  corporations  have 
held  their  own  timber  for  the  time  being  uncut,  as  a  reserve  to  prolong  the 
supply,  cutting  only  the  purchased  stumpage.  From  this  stage  the  idea  has 
developed  of  buying  young  woodland  and  lands  where  natural  growth  of  the 
desired  species  has  become  well  established.  A  further  practical  extension  in 
application  of  tRis  idea  in  one  case  has  been  the  purchase  of  cheap  lands  suitable 
for  growth  of  the  species  needed  and  the  reforesting  of  them  artificially.  Such 
a  plan  worked  out  ftilly  where  circtunstances  permit  means  a  continuous  supply 
for  the  local  industry  concerned,  provided  reproduction  is  secured  either  naturally 
or  artificially. 

Another  class  of  corporations  are  those  holding  a  large  acreage  of  forest 
land.  They  are  permanent  in  character  and  the  problem  before  them  is  how  to 
make  certain  an  annual  cut  to  supply  their  mills  perpetually.     The  paper  and 


pulp  companies  in  the  spruce  region  of  the  Northeast  exemplify  this  class.  Their 
problem  is  one  of  forest  organization.  In  such  cases  the  viewpoint  of  forestry 
is  presented,  namely,  continuous  crops  of  timber  from  the  same  land.  Natural 
regeneration  will  most  probably  be  given  first  consideration  by  the  employment 
of  silvicultural  methods.  Forest  planting  will  supplement  natural  reproduction, 
and  may  also  be  applied  to  waste,  cut-over  lands  and  burned  areas  to  bring  them 
into  productiveness.  Forest  planting  becomes  simply  a  rational  part  of  forest 
management  by  the  corporation.  There  is  every  incentive  for  such  corporations 
to  utilize  planting  where  it  is  practicable  and  such  expenditures  are  an  increase 
of  capital  to  develop  property.  Capital  is  usually  available  and  the  long  time 
nature  of  the  investment  is  not  an  obstacle. 

Public  Utility  Corporations:  The  future  annual  supply  of  railroad  mate- 
rials, especially  cross-ties,  is  essentially  important  to  every  railroad  corporation. 
It  is  estimated  that  16  to  20  per  cent  of  our  annual  timber  consumption  is  rail- 
road materials.  The  working  out  of  the  problems  of  a  future  supply  may  or  may 
not  have  any  connection  with  forest  planting.  The  location  of  the  railroads  in 
reference  to  forest  regions,  together  with  the  climatic  and  physiographic  charac- 
teristics of  these  regions,  the  present  land  holdings  of  the  company,  the  advisa- 
bility of  using  treated  ties,  etc.,  are  some  of  the  factors  entering  into  the  problem. 
It  is  no  solution  of  the  problem  merely  to  say  that  if  railroads  need  ties,  let  them 
plant  trees  which  will  furnish  them ;  a  statement  once  made  in  this  respect.  For 
one  thing,  trees  planted  now  for  ties  will  not  mature  soon  enough  to  meet  the 
shortage  of  cross-tics  which  is  surely  coming.  A  himdred  million  planted  trees 
under  6  inches  in  diameter  would  not  help  a  railroad  in  the  cross-tie  crisis  of 
fifteen  or  twenty  years  hence;  yet  this  is  no  reason  why  they  should  not  be 
planted  to  furnish  ties  forty  years  from  now. 

So  far  as  the  region  is  concerned,  if  a  railroad  traverses  a  treeless  prairie 
and  plains  region,  such  as  the  Middle  West,  a  policy  of  planting  trees  for  tie 
production  in  that  region  is  not  fundamentally  sound,  and  experiments  already 
tried  do  not  seem  to  warrant  further  attempts.  A  treeless,  windswept  prairie 
country  does  not  offer,  silviculturally,  advantageous  sites  for  successful  tie  pro- 
duction because  of  limitation  as  to  species  and  their  growth,  as  well  as  other 
factors.  One  such  railroad  which  extends  to  the  Pacific  coast  is  experimenting 
in  tfie  planting  of  eucalypts  in  Southern  California  for  tie  production.  This  is  a 
possible  exception  to  the  general  principle  just  stated,  but  in  this  case  eucalyptus 
planting  within  its  limited  planting  range  offers  at  least  a  reasonably  sound  basis 
for  such  an  experiment,  although  present  indications  are  that  the  work  will  not 
be  extended. 

The  source  of  tie  supplies  and  other  railroad  material  must,  then,  be  our 
natural  forest  regions.  If  a  policy  of  timber  land  acquirement  by  a  railroad  is 
found  to  be  practicable,  or  if  a  railroad  owns  forest  land,  planting  of  forest 
lakes  its  usual  place  in  the  organization  and  management  of  the  railroad  com- 
pany's forest. 

Lands  which  have  been  cut  over  and  burned  so  badly  as  to  require  restocking 
to  secure  valuable  growth  should  be  planted,  and  all  open  lands  within  the  com- 


pany's  holdings  made  productive  in  this  way.  The  object  of  such  planting  is 
profit,  the  highest  return  per  acre  possible.  Species  which  will  yield  material 
suitable  for  treated  or  untreated  ties  may  be  selected  if  adapted  to  the  region 
and  to  the  sites,  but  such  need  not  be  the  ruling  factor  in  making  the  choice. 
The  object  rather  is  to  plant  what  will  bring  the  best  returns,  not  disregarding, 
however,  the  maintaining  or  improving  of  the  fertility  of  the  site.  Railroads 
with  medium  to  high  earning  capacity  can  afford  to  increase  capital  account  to 
make  their  lands  yield  a  return  instead  of  pa3dng  taxes  annually  and  letting  them 
lie  unproductive.  As  in  the  case  of  any  other  long-lived  corporation  an  invest- 
ment covering  a  long  time  is  not  an  obstacle  to  the  company. 

With  coal  companies  the  problem  of  future  supplies  of  mine  props  and  other 
material  is  chiefly  connected  with  the  length  of  time  the  coal  owned  or  con- 
trolled by  a  given  company  will  last.  Extensive  planting  may  be  desirable,  or  it 
may  be  determined  that  the  regional  supply  of  timber  will  be  sufficient  or  can 
be  supplemented  by  planting.  Planting  of  surface  owned  by  the  company  is  the 
simplest  use  to  which  it  can  be  put.  If  such  planting  occupies  land  in  a  bituminous 
coal  region  where  open  coking  ovens  are  used,  its  general  success  may  be  les- 
sened materially  or  prevented  by  the  effect  of  sulphurous  gases. 

The  feasibility  of  planting  by  water  companies  is  apparent  by  a  brief  survey 
of  conditions  and  opportunities.  Large  areas  have  to  be  owned  to  protect  the 
purity  of  supply.  Such  lands  offer  the  best  protection  if  forested.  Even  though 
the  water  may  be  filtered  before  use,  benefit  is  derived  from  forested  water- 
sheds. Lands  acquired  on  watersheds  usually  include  many  open  farm  lands 
which  should  be  planted.  Much  of  this  work  has  already  been  successfully  done 
by  New  England  water  companies  and  each  year  additional  acreage  is  being  set 
with  trees.  It  is  the  most  satisfactory  crop  for  the  lands  considering  their  pur- 
pose and  an  excellent  future  profit  is  assured  owing  to  nearness  of  market  in 
nearly  every  instance. 

Community  Forests:  What  has  been  said  in  reference  to  private  companies 
furnishing  water  supply  for  cities  and  towns  applies  to  the  feasibility  of  forest 
planting  for  cities  and  towns  which  own  and  manage  their  own  water  systems. 
Areas  owned  are  sufficiently  large  to  yield  ultimately  a  high  money  return  to  the 
community.  Once  established,  such  forests  will  furnish  regular  crops  of  timber 
which  can  be  used  for  city  purposes  or  sold.  In  either  case  taxes  will  be  re- 
duced or  the  water  rate  can  be  lowered  to  a  minimum  figure.  Some  States*  have 
recently  passed  laws  permitting  counties,  cities,  towns  and  villages  to  acquire 
forested  lands  or  areas  suitable  for  tree  growth  for  the  establishment  of  com- 
munity forests.  Such  forests  have  many  uses,  among  which  are  water  protec- 
tion, timber  supply,  park  forests,  etc.  Their  future  value  will  be  very  great  and 
they  will  provide  useful  material  at  a  future  time  of  local  and  regional  scarcity 
of  timber. 

Some  communities  are  in  a  position  financially  to  carry  these  laws  into  effect 
and  need  only  to  be  shown  the  possibilities  and  opportunity.  The  majority,  how- 
ever, cannot  undertake  an  extensive  program  of  forest  planting  without  State 
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aid.  The  city  of  Seattle  has  recently  planned  a  very  extensive  planting  operation 
in  its  large  watershed.  This  is  independent  of  State  aid  and  while  involving 
heavy  expenditure  promises  very  definite  and  high  returns. 

State  Forest  Planting:  Is  it  advisable  for  States  to  enter  upon  an  extensive 
plan  of  commercial  forest  planting?  The  policy  of  State  ownership  and  manage- 
ment of  forest  lands  is  now  recognized  by  many  of  the  States.  In  New  York  and 
in  Pennsylvania  a  million  to  a  million  and  a  half  acres  have  been  acquired  under 
such  a  policy.  Development  of  forest  management  under  this  policy  im- 
plies forest  planting  to  restock  denuded  and  burned  areas  within  the  State  forests 
and  to  protect  sources  of  stream  flow.  Massachusetts*  has  a  policy  of  purchas- 
ing private  waste  lands  and  has  provided  a  small  appropriation  annually  for  their 
reforestation  by  the  State.  Such  lands,  however,  can  be  repurchased  by  the 
owner  subsequently.  Nine  hundred  to  one  thousand  acres  are  being  planted 
annually  under  this  policy.  No  States  at  present  are  planting  over  one  thousand 
acres  each  per  year  and  few  attain  that  figure. 

The  State  can  well  afford  to  go  much  farther  and  enter  into  a  plan  of  com- 
mercial forest  planting  for  the  sake  of  future  industry  and  supplies  for  its 
citizens.  The  State  does  not  enter  into  competition  with  private  investors  since 
timber  production  by  forest  planting  is  not  sufficiently  attractive  to  induce  ex- 
tensive private  planting. 

The  State  has  the  power  to  secure  and  appropriate  funds  for  such  work, 
which  is  comparable  with  other  public  vrork,  such  as  road  buildings  swamp  drain- 
age and  irrigation.  Non-agricultural  forest  lands  now  denuded  must  be  made 
productive  to  meet  future  demands.  This  is  just  as  important  as  making  farm 
lands  of  higher  productive  value  through  the  building  of  good  roads,  or  an  in- 
creasing of  farm  areas  by  drainage  or  irrigation,  initiated  and  financed  by  the 
State.  The  more  extensive  the  area  requiring  forest  planting,  within  the  States, 
the  more  advisable  is  the  immediate  conunencemnt  of  such  work. 

Federal  Reforestation :  The  Federal  Government  has  nearly  190  million  acres 
in  the  National  Forests  which  are  under  management  for  the  purpose  of  pro- 
tecting stream  flow  and  producing  continuous  crops  of  timber.  Protection  of 
these  forests  from  fire  and  the  proper  cutting  of  mature  timber  so  as  to  provide 
for  another  crop  of  valuable  trees  on  sale  areas  are  given  a  place  of  first  impor- 
tance in  the  federal  policy.  Next  to  this  is  placed  the  task  of  starting  forest 
growth  on  a  vast  area  of  denuded  lands.f  It  is  estimated  that  7J^  million  acres 
of  such  land  in  National  Forests  require  reforestation.  The  government  policy 
places  planting  for  watershed  protection  first  and  commercial  planting  on  lands 
which  produce  heavy  stands  of  quick  growing  species,  second.  Under  present 
plans,  30,000  acres  are  to  be  reforested  annually.  Planting  is  more  difficult  on 
the  whole  than  in  the  Eastern  United  States  and  continued  experimentation  is 
required.  Climatic  factors  and  physical  conditions  of  planting  sites  offer  complex 
problems.  Planting  for  conmierdal  profit  will  be  impossible  in  many  portions  of 
the  National  Forests.    Gain  will  come  to  the  nation  through  protection  of  stream 


*  Reports  of  the  Massachusetts  State  Forester,  1908-1912. 

t  "Reforestation  on  National  Forests,"  by  W.  T.  Cox.    Bull.  98,  Forest  Service,  U.  S. 
Department  of  Agrictiltare,  1911. 
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flow  and  in  the  re-establishment  of  forest  growth  on  denuded  lands  to  augment 
future  local  supplies  of  timber.  The  Federal  Government  can  carry  out  this  work 
in  National  Forests  to  better  advantage  than  individual  States  could.  There 
should  be  no  lowering  of  the  present  standard  of  annual  planting  or  the  amount 
of  funds  available  for  this  purpose  each  year.  Increase  in  the  National  Forest 
planting  budget  should  be  made  as  fast  as  experimental  work  indicates  satis- 
factory methods. 


NEED  OF  FEDERAL  AND  STATE  AID  IN  BEFOBESTATION  ENTEBFEIBES 

The  Opportunity 

THE  National  Conservation  Commission  in  1909  conservatively  estimated 
denuded  lands  in  the  United  States  in  need  of  planting  to  be  65  million 
acres,  including  that  in  natural  forest  regions  and  in  treeless  r^ons. 
Unless  reforestation  on  a  large  scale  is  entered  upon,  there  will  be  but 
little  diminution  in  this  area  of  denuded  land  in  a  hundred  years.  Each  year's 
delay  in  making  the  investment  means  a  money  loss  represented  by  the  growth 
planted  forest  could  be  making  on  this  immense  area.  At  an  estimated  return  of 
only  $1.00  per  acre  per  year,  this  annual  wood  growth  amoimts  to  a  yearly  loss 
of  66  million  dollars  to  the  nation.  Within  fifty  years  our  virgin  timber  will  be 
gone  and  much  of  our  second  growth.  To  meet  future  needs  of  timber  denuded 
lands  must  be  brought  into  productiveness.  Reforestation  on  a  large  scale  is 
absolutely  essential  to  the  Nation's  welfare.  Both  Federal  and  State  action  is 
necessary  to  place  reforestation  on  an  adequate  scale.  Federal  aid  should  apply 
to  States  within  natural  forest  regions  having  denuded  and  waste  lands.  Plant- 
ing within  prairie  and  plains  regions  serves  almost  wholly  to  benefit  the  individual 
owner  through  furnishing  domestic  supply  of  farm  materials  and  by  protection 
to  the  owner's  crops. 

The  Federal  Government  has  adopted  a  definite  policy  in  forest  conservation 
by  creation,  administration  and  management  of  the  National  Forests  created  from 
public  lands  and  more  recently  acquired  in  the  East  by  purchase  under  the  Weeks 
Law.  It  has  further  provided  for  protection  of  stream  flow,  and  thereby  inci- 
dentally for  future  timber  supplies  by  financial  aid  to  the  States  in  protecting 
forests  on  important  watersheds  from  destruction  by  fire. 

The  acquisition  of  waste  lands  by  the  Federal  Government  for  National 
Forests  should  be  greatly  extended  and  the  present  restriction  limiting  the  acquisi- 
tion of  such  lands  to  the  watersheds  of  navigable  streams  removed,  on  the  broad 
basis  of  the  public  need  for  greatly  increased  wood  production  for  the  future, 
regardless  of  State  lines. 

The  acquisition  of  similar  lands  by  States  should  also  be  greatly  extended. 

Federal  aid  should  be  extended  to  the  States  requiring  it  on  the  same  plan  as 
it  is  for  fire  protection  under  the  Weeks  Law,  namely,  that  the  State  appropriate 
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an  equal  sum  for  forest  planting  under  a  co-operative  agreement  with  the  Gov- 
ernment. Expenditures  should  be  restricted  to  the  planting  of  non-agricultural 
lands  which  have  been  classified  by  competent  authorities. 

A  60-Year  Pi^n  for  Nation  and  States 

A  definite  policy  should  be  adopted  both  by  the  Federal  Government  and 
the  States  for  the  next  60  years  for  reforestation  on  a  large  scale  under  as  many 
as  possible  of  the  plans  outlined.  Appropriations  for  this  purpose  may  be 
regarded  truly  as  a  valuable  investment  by  the  nation  and  the  States,  both  of 
which,  because  of  their  credit  and  the  low  interest  rates  obtainable,  are  able  to 
enter  upon  a  long-time  investment  which  cannot  be  undertaken  by  private  capital 
on  any  extensive  scale. 

The  following  schedule  of  appropriations  by  the  Federal  Government  and 
by  co-operating  States  is  suggested,  the  amounts  being  made  relatively  small  at 
the  outset  to  ensure  a  normal  development  and  effective  continuance  of  the 
planting  policy. 


DECADES 


Federal 
Amtropriatioii 


Total  amount 
granted  by 

federal 
government 


Total  amoanta 

contributed  by 

oo-operating 

states 


1914-1923  

1924-1933  

1934-1943  

1944-1953  

1954-1963  

Grand  total  in  years 


Dollars 
(AnnuaU 

500,000 
1,000,000 
2,000,000 
3,000,000 
4,000,000 


Dollars 
(Per  decade) 

5,000,000 
10,000,000 
20,000,000 
30,000,000 
40,000,000 

105,000,000 


Dollars 
(Per  decade) 

5,000,000 
10,000,000 
20,000,000 
30,000,000 
40,000,000 

105,000,000 

$210,000,000 


Such  a  co-operative  undertaking  successfully  carried  out  would  ensure  the 
planting  of  over  20,000,000  acres,  or  over  50  per  cent  of  our  natural  forest  lands 
now  denuded  and  incapable  of  being  regenerated  naturally.  The  cost  for  50 
years  is  less  than  that  for  maintaining  our  military  and  naval  organizations  for 
one  year.  Such  extensive  planting  would  encourage  planting  by  long-lived  cor- 
porations and  by  private  owners.  Counties,  towns  and  municipalities  can  be 
assisted  by  the  State.  This  would  undoubtedly  add  several  million  additional 
acres  to  those  planted  by  the  Federal  and  State  governments. 

Planted  forests  of  the  next  two  decades  would  yield  returns  by  the  end  of 
the  50-year  reforestation  period.  Eventually,  under  a  rational  forest  management, 
this  20,000,000  acres  would  yield  6,000,000,000  board  feet  per  year,  estimating 
the  annual  yield  per  acre  at  only  300  board  feet,  a  conservative  figure.  Such 
returns  would  be  of  inestimable  value  to  the  whole  nation  during  the  last  half  of 
this  century  when  scarcity  of  wood  will  be  most  keenly  felt. 


•  ■        - 

What  the  States  Can  Do. 

The  policy  of  acquiring  forest  lands  by  the  State,  or  denuded  areas  of  non- 
agricultural  lands  suitable  for  forest  growth,  is  well  established  in  many  of  our 
States.  An  extension  of  that  policy  to  other  States  in  natural  forest  regicHis 
and  within  States  where  it  now  exists  is  much  to  be  desired.  Such  an  extensicm 
requires  a  more  thorough  classification  of  land  and  a  more  advanced  forest 
policy.  States  should  ensure  future  supplies  of  timber  by  owning  and  managing 
large  areas  and  by  reclaiming  waste  and  denuded  lands  on  a  large  scale.  Federal 
aid,  whether  by  direct  appropriation  divided  among  co-operating  States  ^s 
indicated  above  or  in  the  form  of  a  Federal  loan,  should  be  applied  to  extensive 
planting  on  State  lands.  Federal  and  State  work  must  be  further  supplemented 
by  county,  town  and  municipal  planting.  There  are  several  methods  that  suggest 
themselves  for  State  aid  of  community  planting. 

(1)  Legal  permission  by  the  State  to  local  governments  (county,  city, 
town,  village)  to  bond  themselves  or  raise  money  by  loan  for  the  purpose  of 
acquiring  and  planting  denuded  lands.  (A  measure  already  in  law  in  New 
York  State.*) 

(2)  Same  provision  as  (1)  in  reference  to  bonds  or  loans,  but  State 
to  furnish  plant  material  free  of  charge  to  counties,  cities,  towns  and  villages. 

(3)  State  loans  with  interest  at  S%  for  a  60-year  period  to  county  or 
local  community  for  use  in  acquiring  land  and  planting  it ;  to  be  secured  bv 
a  lien  on  the  first  timber  returns.  (fThis  plan  was  suggested  by  Dr.  B.  E. 
Femow  in  an  address  delivered  at  the  annual  meeting  of  the  Society  for 
the  Protection  of  New  Hampshire  Forests,  Lake  Sunapee,  N.  H.,  July 
23,  1913.) 

(4)  County,  town,  city  or  village  having  or  acquiring  land  for  reforesta- 
tion to  give  deed  to  the  State  which  reforests  the  land  and  manages  it. 
Within  a  given  period  the  land  may  be  redeemed  upon  payment  by  com- 
munity of  reforestation  costs  with  interest  at  Sfo,  provided  the  forest  is 
thereafter  managed  in  accordance  with  a  working  plan  prepared  by  the 
State  Forester  and  tmder  his  supervision. 

The  States  should  continue  present  encouragement  of  private  planting  by 
furnishing  advice  and  planting  stock  at  cost  where  such  is  not  available  from 
private  nurseries  at  reasonable  prices.  It  is  very  dot^tful  if  financial  aid  to 
private  individuals,  associations,  companies  or  corporations  either  in  the  form 
of  free  plant  material  or  money  subvention  is  advisable.  The  State's  own 
reforestation  work  and  State  aid,  as  indicated  above,  on  a  large  scale  would 
prevent  any  assistance  of  this  sort-. 

SVMMAST  AHS  COHCLITSIOirS 

(1)  Although  interest  in  forest  planting  is  increasing,  the  actual  area 
planted  each  year  is  very  small  in  contrast  to  the  millions  of  acres  which  require 
reforestation. 

(2)  An  investment  in  planting  should  be  made  relatively  safe  frcnn  loss, 

♦  Chapter  74,  Laws  of  New  York,  1W2. 

t  "A  Plan  to  Meet  Our  Needs  for  Wood  Timber,"  American  Fobestry,  Vol.  19,  No.  8. 

P^Kc  621. 
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especially  by  fire.  Organized  fire  prevention  and  control  has  minimized  losses 
from  this  source.  Adequate  fire  protection  is  sure  to  come  if  extensive  planting 
is  undertaken. 

(3)  Successful  commercial  planting  depends  upon  a  good  future  market^ 
lands  of  low  value  on  which  to  plant,  a  choice  of  species  suited  to  the  needs  of 
the  market  and  to  the  conditions,  local  and  regional,  relative  freedom  from 
sources  of  damage,  a  low  initial  cost  of  planting  and  a  return  on  the  money 
invested  equal  at  least  to  a  fair  rate  of  interest.  Many  examples  of  successful 
plantations  exist  which  meet  these  conditions. 

(4)  As  an  investment  forest  planting  is  not  attractive  to  the  small  private 
landowner  excepting  where  other  valuable  considerations  exist,  such  as  appre- 
ciation of  land  values,  the  protection  of  crops  by  wind  breaks,  or  early  returns 
from  quick-growing  species.  The  long-time  nature  of  the  investment  makes 
planting  fnore  feasible  for  Federal,  State  and  local  governments  or  long-lived 
corporations,  than  for  the  individual  or  small  company. 

(6)  The  problem  of  reforestation  of  denuded  lands  should  be  met  squarely 
by  entering  upon  a  comprehensive  plan  covering  at  least  a  50-year  period.  Such 
a  plan  should  include  adequate  Federal  and  State  appropriations,  an  extension 
of  ^Federal  and  State  forests  to  include  more  waste  lands.  Federal  aid  for  States, 
State  aid  for  counties,  cities  and  towns  and  encouragement  of  private  planting. 

(6)  Sixty-five  million  dollars  at  least  are  being  lost  annually  because  denuded 
forest  lands  remain  unproductive.  Reforestation  will  go  far  toward  lessening  the 
severity  of  the  coming  timber  famine,  provided  it  is  done  on  a  large  scale  and 
begun  at  once. 


APPENDIX 

FOREST  PLANTING  BY  REGIONS* 

HOBTHEBH  FOSEST 

THIS  region  includes  the  greater  part  of  New  England,  New  York,  Penn- 
sylvania and  the  Lake  States,  extending  also  in  a  narrow  strip  along  the 
Southern  Appalachian  Mountains  to  Georgia.  The  greatest  area  of 
denuded  lands  in  the  United  States  requiring  reforesting  lies  within  this  r^on. 
Private  and  corporate  ownership  exceeds  govenunent  holdings.  New  York, 
Pennsylvania  and  the  Lake  States  each  have  a  considerable  area  of  State  forests 
which  include  much  land  that  is  at  present  unproductive.  The  Federal  Govern- 
ment is  acquiring  land  under  the  Weeks'  Law  for  national  forests  in  the  White 
Mountains  and  in  the  Southern  Appalachians  and  has  national  forests  in  the  Lake 
States.  All  of  these  federal  holdings,  however,  amount  as  yet  to  a  relatively 
small  area  when  compared  to  that  of  the  whole  region. 

North  Woods. 

The  broad  divisions  of  the  forest  in  the  Northeastern  United  States  are  the 
spruce  region,  northern  hardwoods  and  the  white  pine  region. 

The  Spruce  Region  is  one  of  natural  forest  soils,  not  suited  to  agriculture. 
Its  topography  is  rugged.  Red  spruce  is  the  predominant  conifer,  growing  in 
nearly  pure  stands  or  in  mixture  with  hardwoods  and  with  other  conifers.  Hard 
maple,  beech,  and  yellow  birch  are  the  principal  broad-leaved  deciduous  trees. 
Spruce  forest  covers  the  larger  part  of  northern  New  England,  the  Adirondack 
section  of  New  York  State,  and  this  species  is  to  be  found  on  the  highest  eleva- 
tions in  the  Southern  Appalachian  Mountains.  The  forests  occur  in  almost  con- 
tinuous areas,  and  the  region  is  little  settled.  The  extent  of  individual  holdings 
is  on  the  average  large,  and  some  paper  and  pulp  companies  have  very  extensive 
holdings. 

Generally  speaking,  natural  reproduction  in  spruce  forest  is  good  under 
average  conditions.  Fire  has  destroyed  the  valuable  species  on  large  areas,  and 
clean  cutting  in  a  portion  of  the  region  has  denuded  mountain  slopes,  for  example, 
in  the  White  Mountains  of  New  Hampshire.  Natural  seeding  of  poplar  and 
birch  has  produced  valuable  forests  of  these  species  on  bums  in  this  region,  but 
repeated  fires  have  created  waste  areas.  Forest  planting  in  the  spruce  region  is 
not  at  present  considered  practicable  as  a  general  method  of  reproducing  forests, 
since  natural  reproduction  is  abundant.  For  the  most  part,  therefore,  natural 
seeding  will  be  depended  upon  to  secure  a  new  crop.f  Planting  is,  however, 
advised  in  the  old  field  spruce  t3rpe,  one  of  the  subordinate  types,  as  the  best 
means  of  reproduction. 


*  Classification  in  general  according  to  map  "Natural  Forest  Regions  of  North  America,' 
Forest  Service,  U.  S.  Department  of  Agriculture,  1910. 

+  «T?ftr#i«f^  in  New  England,"  by  Hawes  and  Hawley,  1912. 
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Forest  planting  finds  its  principal  use  within  this  region  for  stocking  burned 
lands  that  are  not  reproducing  with  valuable  species.  Since  native  spruce  is  not 
rapid  in  growth,  the  introduced  Norway  spruce  is  recommended.  Its  use  in  the 
United  States  has  been  chiefly  for  ornamental  planting,  but  there  have  been 
instances  in  which  it  has  been  planted  for  commercial  purposes.  Its  rate  of 
growth  is  shown  to  be  very  rapid  in  a  small  planting,  34  years  old,  on  the 
Billings'  estate  in  Vermont.  This  plantation  is  estimated  to  have  grown  an 
average  of  a  cord  and  a  half  per  year.  Tests  of  trees  from  this  plantation  have 
proved  that  the  wood  makes  a  good  quality  of  paper.  It  is  not  a  difficult  tree 
to  propagate  in  the  nursery.  The  average  cost  of  raising  the  tjrees  and  making 
a  plantation  with  four-year-old  transplants  of  Norway  spruce,  spaced  6x6  feet 
apart,  is  approximately  $10  per  acre.*  An  objection  to  the  Norway  spruce  has 
been  pointed  out,  namely,  that  it  seems  to  deteriorate  after  60  years.  Owing  to 
its  rapid  growth,  this  does  not  hinder  its  use  in  commercial  planting  for  the 
production  of  pulp  wood,  but  may  affect  its  value  as  a  large  timber  producer. 

The  Northern  Hardwoods  Region  adjoins  the  spruce  region,  and  is  hilly 
rather  than  mountainous.  The  principal  species  are  those  mentioned  above, 
including  also  a  small  percentage  of  white  ash,  basswood  and  red  oak.  The  soils 
are  of  good  quality,  and  the  region  is  generally  more  settled.  The  forest  is  not 
continuous,  but  woodland  forms  a  part  of  nearly  every  farm,  ranging  in  area 
from  a  few  acres  to  several  hundred.  Woodlots  have  a  larger  average  area  in 
northern  New  England  than  in  the  southern  part.  Planting  at  present  is  applicable 
to  open  faAm  lands  not  needed  for  agricultural  purposes.  It  will  also  be  useful 
in  the  conversion  of  inferior  hardwood  forests  into  a  more  valuable  coniferous 
type.t  The  region  contains  no  extensive  areas  of  sandy  waste  lands.  The  purpose 
of  planting  is  chiefly  the  production  of  commercial  timber,  and  should  largely  be 
carried  out  by  farm  owners  in  the  region,  individually,  or  by  communities. 
Species  of  value  for  planting  are  white  pine,  red  pine,  European  larch,  Norway 
spruce,  white  ash  and  basswood. 

t  The  White  Pine  Region  of  the  Northeast  has  been  so  named  from  one  of 
its  chief  species  of  trees.  White  pine  is  to  be  found  in  the  spruce  region  and 
associated  with  trees  of  the  northern  hardwood  region.  It  is  not,  however,  a 
prominent  part  of  these  forests.  To  the  south  and  southeast  of  these  regions  in 
New  England  this  species  is  typical  of  the  forest,  occurring  in  nearly  pure  stands 
on  inferior  soils  and  associated  with  hardwoods  on  better  soils.  In  New  York  it 
was  associated  with  hardwoods  and  still  occurs  in  mixture.  Its  principal  associate 
in  Pennsylvania  forests  was  hemlock,  and  it  formed  a  greater  or  less  percentage 
of  the  hardwood  forests  in  that  State. 

In  the  New  England  region,  second  growth  stands  have  been  very  numerous 
on  abandoned  fields.  Second-growth  lots  have  usually  been  cut  clear  when 
merchantable,  and  large  areas  have,  as  a  result,  been  occupied  by  inferior  species 
or  by  brush.    Fires  have  added  to  this  area.    The  region  is  well  populated  and  the 

♦  "How  to  Grow  and  Plant  Conifers  in  the  Northeastern  States,"  by  C.  R.  Pettis,  Bull. 
76,  U.  S.  Department  of  Agriculture. 

t  "Forestry  in  New  England,"  by  Hawes  and  Hawley,  1912. 
t  Ibid,  1912. 
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land  owned,  for  the  most  part,  in  small  lots  by  private  individuals.  State-owned 
land  amounts  to  a  small  total  area.  Second-growth  white  pine  occupies  a  less 
prominent  place  in  Pennsylvania  forests  than  original  growth.  It  has  given  place 
to  hardwoods  on  many  sites.  Fires  which  followed  cuttings  in  Pennsylvania  have 
been  chiefly  responsible  for  the  formation  of  extensive  waste  areas  requiring 
reforestation.  Pennsylvania*  has  acquired  nearly  a  million  acres  of  State  forest 
land  and  has  reforested  approximately  4,000  acres  thus  far. 

Species  most  important  for  reforestation  in  the  white  pine  region  of  the 
Northeast  are  white  pine  and  red  pine.  Scotch  pine  may  prove  useful  for  the 
poorest  lands.  Hardwoods,  such  as  white  ash  and  red  oak,  deserve  use  on  sites 
to  which  they  are  suited. 

Several  million  acres  require  reforestation  in  the  whole  region.  Unprofitable 
farm  land,  poor  pastures,  brush  land  and  sandy  wastes  comprise  some  of  the  chief 
types  of  land  for  forest  planting.  The  estimate  of  the  National  Conservation 
Commission  in  1909  for  New  England  alone  was  2,500,000  acres  requiring  plant- 
ing, a  conservative  figure,  to  which  must  be  added  a  large  area  for  New  York 
and  Pennsylvania.  In  the  management  of  forest  lands  it  will,  in  many  instances, 
be  practical  to  cut  inferior  woodland  clean  and  reforest  with  pine. 

Initial  cost  of  planting  generally  ranges  from  $8  to  $12  per  acre,  usually 
approaching  the  latter  figure  if  three-year  transplants,  which  are  to  be  preferred, 
are  used.  The  cost  of  labor  usually  ranges  from  $1.50  to  $1.75  per  day.  Trees 
are  commonly  spaced  6'  x  6'  apart.    Older  plantations  indicate  a  profitable  yield. 

The  following  table  gives  the  yield  of  several  of  these: 


No. 


Location 


^Mctes 


A^ 


No. 
Trees 
Per  A 


Total 

Yield 

pf^r  Acre 

Bd.Ft. 


Mean 
Annual 
Growth 
Bd.Ft. 


Quality 

of 

Site 


1.  Connecticut-, 

2.  New  York— 
3.t  Connecticut- 
44  Connecticut-. 
5.    Connecticut-. 


White  pine  and  Eur.  larch 

White    pine 

White    pine 

White    pine 

White  pine 


22 

1312 

12,280 

558 

28 

1200 

23,000 

857 

31 

1200 

15,052 

486 

50 

276 

41,720 

834 

75 

524 

60,360 

862 

Medium 

Good 

Poor 

Medium 

Poor 


Estimating  the  stumpage  value  of  Nos.  1  and  3  at  $5  per  M  bd.  ft.  and  Nos.  4 
and  6,  in  which  the  timber  is  larger,  at  $7  per  M  bd.  ft.,  the  following  table 
shows  the  financial  value  of  the  standing  trees  per  acre : 

No,  Value  of  stumpage  per  acre, 

1 $61.40 

2 116.00 

3 75.26 

4 292.04 

5 422.52 

♦Report  of  the  Forest  Commission  of  Pennsylvania,  1912. 

t  Dense  stand  by  seeding — too  dense  for  normal  development. 

t  Natural  stand,  not  planted ;  here  introduced  to  indicate  yield  at  that  age. 
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Although  conditions  are  especially  favorable  for  private  commercial  planting 
in  the  Northeastern  United  States,  its  progress  if  judged  by  area  is  relatively 
slow.  Probably  more  interest  exists  in  forest  planting  within  this  region  than  in 
any  other  of  the  natural  forest  regions  of  the  United  States. 

LAKE  STATES 

THIS  part  of  the  northern  forest  region  is  level  to  hilly  in  topography  and 
occupies  the  greater  part  of  Michigan,  Wisconsin  and  Minnesota.  Broadly 
the  forest  types  are  swamp,  pine  and  hardwood,  respectively.  The  swamp 
type  varies  in  composition  and  character,  but  includes  among  its  principal  species 
spruce,  cedar  and  tamarack.  The  composition  of  such  swamp  types  may  be  one 
of  these  only,  as  tamarack  swamps,  or  it  may  be  spruce  and  tamarack,  or  cedar. 
Within  this  type,  which  occupies  moist  and  wet  lands,  there  is  no  field 
for  commercial  forest  planting.    Growth  is  very  slow. 

The  pine  type  occupies  sandy  loams  and  sand  soils.  The  principal  species  in 
the  pineries  are  white  pine  and  red  (Norway)  pine.  On  the  poorer  soils  the  red 
pine  and  Jack  pine  are  the  chief  trees.  Most  extensive  areas  in  need  of  reforesta- 
tion are  to  be  found  in  this  type.  The  rate  of  growth  is  medium.  In  Michigan, 
on  the  higher,  more  northern  lands  and  on  pure  sands,  it  is  slower. 

The  hardwood  type  occupies  good  soils,  generally  agricultural  in  character, 
excepting  rocky  hills.  Pine  originally  formed  a  small  per  cent  of  the  forest,  and 
is  still  found  in  mixture.  Hemlock  also  occurred  in  this  type  in  portions  of  the 
Lake  States.  The  chief  hardwoods  are  yellow  birch,  beech,  sugar  maple,  white 
ash  and  basswood.  Forest  planting  on  this  type  occupies  a  minor  position  and 
will  probably  always  be  of  less  importance  than  the  planting  of  pine  lands.  Its 
place  will  be  somewhat  similar  to  that  which  it  has  in  the  northern  hardwood 
region  of  the  Northeastern  United  States.  The  same  species  will  be  useful  for 
reforestation. 

Ownership  of  land  is  generally  private,  reforestation  lands  in  the  Lake  States 
being  held  in  areas  of  considerable  size  by  lumber  companies,  by  development 
companies  and  by  individuals.  An  active  State  forest  policy  is  in  effect  in  Wis- 
consin and  Minnesota  by  which  non-agricultural  cut-over  lands  are  being  acquired 
for  eventual  reforestation.  There  is  also  commendable  State  activity  in  Michigan. 
The  Federal  Forest  Service  has  begun  planting  on  national  forests  in  both 
Minnesota  and  Michigan.  The  States  are  at  present  just  entering  upon  this  work. 
The  total  planted  area,  federal,  State  and  private,  is  known  to  be  small,  although 
no  census  of  it  has  been  taken. 

Forest  planting  in  the  Lake  States  is  commercially  feasible,  judging  by  the 
increasing  market  for  pine  and  hardwoods  and  by  the  available  statistics  of  natural 
growth.  Species  for  planting  in  the  pine  type  are  white,  red,  Scotch  and  Jack 
pine.  The  last  mentioned  is  useful  on  the  poorest  sands,  and  a  stand  may  be 
secured  by  spreading  cones  on  newly  burned  lands,  a  method  both  cheap  and 
effective  for  this  species.  Good  transplants  of  white  pine  and  red  pine  must  be 
used  in  the  reforestation  of  pine  lands  with  these  species.  Professor  Roth,  of 
the  University  of  Michigan,  recommends  good,  sturdy  stock  and  wide  spacing, 
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10  feet  or  more,  since  clearing  up  the  lands  is  too  costly  and  this  money  can  to 
much  better  advantage  be  used  in  protection  from  fire  during  the  two  months  of 
greatest  danger.  Planting  can  be  done  at  as  low  a  figure  as  $6  per  acre,  and  will 
pay.  He  estimates  the  area  within  Michigan  requiring  reforestation  at  10,000,000 
acres.  In  Wisconsin  it  is  estimated  at  from  two  to  three  million  acres.  No 
estimate  is  available  for  Minnesota. 

The  present  standing  timber  of  value  will  be  gone  within  a  relatively  short 
time.  In  Michigan  it  is  estimated  by  the  timber  owners  as  a  decade:  in  Wisconsin 
it  will  be  a  little  longer  and  in  Minnesota  State  Forester  Cox  estimates  about 
thirty  years  for  the  present  saw  timber  to  last. 

Such  facts  point  to  the  necessity  of  an  immediate  and  extensive  plan  of 
reforestation  for  the  great  area  of  land,  incapable  under  present  conditions  of 
reproducing  valuable  species  naturally. 

CENTBAL  HABDWOOD  BEOION 

THIS  forest  has  its  principal  extent  in  Ohio,  West  Virginia,  Indiana, 
Kentucky  and  Tennessee,  a  large  part  of  the  watershed  of  the  Ohio  River 
and  its  tributaries.  To  the  west  it  occupies  the  southern  portion  of  the 
Lake  States,  extending  to  the  prairies,  the  central  part  of  Missouri  and  the  north- 
western part  of  Arkansas.  It  dips  down  into  Mississippi,  Alabama  and  Georgia, 
occupies  the  Piedmont  Plateau  east  of  the  Southern  Appalachians  and  extends 
northeastward  into  southern  New  England.  For  convenience  of  treatment,  that 
portion  lying  in  the  Southern  States  is  discussed  with  what  pertains  to  the 
Southern  Forest  Region. 

The  Central  forest  contains  the  principal  supply  of  hardwood  timber  and 
almost  all  of  our  broad-leaf,  deciduous  trees  find  their  best  development  there — 
oaks,  hickories,  ashes,  walnut,  cherry,  tulip  poplar,  etc.  A  full  description  of 
forest  types  and  forest  conditions  is  not  pertinent  to  a  statement  concerning  com- 
mercial planting.  Ownership  is  almost  entirely  private,  much  of  the  timber  being 
in  woodlots,  excepting  in  the  more  thinly  settled  hill  and  mountain  portions  of 
the  region.  Exploitation  of  valuable  species,  fires  and  grazing  have  caused 
deterioration  of  the  forest  on  a  very  large  area.  Lands  have  been  cleared  and 
farmed  that  now  need  reforesting,  since  their  value  is  greater  in  forest  than  as 
farm  land.  Interest  in  commercial  planting  is  greatest  in  the  northeastern  part 
of  this  region  and  in  Ohio,  to  a  less  degree  in  Indiana  and  the  Lake  States,  and 
little  interest,  if  any,  in  the  rest  of  the  region. 

SOXTTHEBN  NEW  ENGLAin)  AND  UIDDIE  ATLANTIC  STATES 

MARKET  conditions  in  this  part  of  the  hardwood  region  are  excellent 
and,  in  the  aggregate,  there  is  a  large  area  of  non-agricultural  lands, 
either  open  land,  brush  covered,  or  occupied  by  worthless  tree  species. 
The  chestnut  bark  disease  has  killed  many  chestnut  stands,  the  renewal  of  which 
with  valuable  growth  is  largely  dependent  upon  planting.  Activity  of  State 
foresters  has  brought  about  a  large  amount  of  planting  by  private  owners.  The 
species  chiefly  used  are  white  pine  and  some  other  conifers,  on  account  of  their 
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higher  yidd  per  acre.  Results  of  some  of  these  plantations  have  been  cited  under 
"Northern  Forest"  (see  p.  14).  Timber  production  is  the  chief  object  of 
plantings  growing  of  fence  posts  and  like  materials  has  been  only  incidental. 

Massachusetts,*  under  its  policy  of  accepting  deed  to  private  lands  at  a 
purchase  price  not  to  exceed  $5  per  acre  and  reforesting  them,  has  planted  1,000 
acres  a  year  since  1906.  Such  lands  may  be  redeemed  by  the  owner  within  10 
years  on  payment  of  original  price,  plus  the  amount  expended  in  improvements 
and  maintenance,  with  interest  at  the  rate  of  4%  per  annum  on  purchase  price. 

The  State  Forester  of  New  Jersey  emphasizes  care  and  proper  management 
of  woodlands  rather  than  extension  of  wooded  areas  by  planting.t  The  following 
table,  compiled  from  State  Forester  Gaskill's  report,  is  a  conservative  statement  of 
species  recommended,  and  shows  their  commercial  possibilities.  A  few  additional 
notes  have  been  added. 


Yield  per 
Species.  Acre  Age 
Bd,  Ft,  etc.  Years. 

tWhite  pine 30,000  60 

fRcd  (Norway)  pine —      30,000  60 

Scotch  pine 25,000  50 

Austrian  pine (Yield  less 

than  W.  P.) 
Norway  spruce 30,000  60 

Douglas   fir 25,000  60 

(Rocky  Mt  seed) 

European   larch 20,000  60 

Red  oak 700  railroad 

ties  40 

White  ash 10,000  25 

Shdlbark  hickory 15  cords  25 

Pignut  hickory 15  cords       25 

Tulip  poplar 30,000  50 

Basswood Yield  less 

than  tulip 
poplar 
il  Black  locust 2,000  posts    15 


Site   for   Planting.         Purpose  of  Planting. 


All    soils    except    poor 

sand Timber 

All  soils Timber 

Any  soil,  especially  for 

poor  soils Timber 

Poor  limestone  soils..  Timber  and  box  boards 

Cool  site,  fairly  strong 

soil,  not  dry Paper  pulp  and  timber 

Fair  soils Timber 

Fair  soils,  well  drained  Posts  and  poles 

Fair  soils Railroad  ties 

Fair  soils    (moist) Tool  handles 

Moist   soil Vehicle    material,    tool 

handles 

Drier  soil Tool  handles 

(k>od,  well-drained  Finishing  lumber,   fine 

soils box  boards 

(}ood,  well-drained  Finishing   lumber,   fine 

soils  box  boards 

All  soils  except  poorest  Posts 


Catalpa  is  not  recommended  for  New  England  and  New  Jersey.    It  needs  good 
soils  and  a  milder  climate. 

Trees  for  planting  are  preferred  to  direct  sowing  of  seed  on  the  site.  The 
total  average  costs  given  by  State  Forester  Gaskill  are  $7.38  per  acre  for  planting 
one-year-old  deciduous  species  and  $9.09  for  three-year-old  conifer  transplants; 
spacing  6'  x  6',  and  cost  of  trees  $3  per  M  for  the  former  and  $4  for  the  latter. 
Examples  of  expected  profit  are  figured  to  be  5%  or  6%  on  money  invested. 

*  Massachusetts,  Chapter  478,  Acts  of  1908. 

t  "Forest  Planting  in  New  Jersey,"  by  Alfred  Gaskill.     Reports  of  the  Forest  Park 
Reservation  Commission  of  New  Jersey,  1913. 

t  Massachusetts  and  Connecticut  planting  indicates  possibility  of  higher  yield, 
f  Will  probably  yield  nearly  as  high  at  50  years  as  white  pine, 
n  Subject  to  attack  locally  by  borers,  which  often  ruin  a  plantation. 
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Planting  is  recommended  in  Delaware  on  farms  having  no  woodlots  and  for 
protective  purposes.*  The  species  recommended  are  chestnut,  red  oak  and  pin 
oak»  tulip  poplar,  hardy  catalpa  and  black  locust.  No  data  of  plantations  are 
recorded. 

The  known  area  of  forest  plantations  in  Maryland  is  very  small.  Planting 
has  been  recent  aiid  principally  for  the  production  of  fence  posts,  using  catalpa 
and  locust.  In  one  50>acre  plantationf  set  in  1882-1884,  yellow  poplar,  black 
walnut,  chestnut,  red  oak,  white  ash,  maples,  white  pine  and  a  few  other  species 
were  planted.  The  cost  of  planting,  if  home-grown  stock  is  used,  is  estimated  at 
$8  per  acre.    Commercial  forest  planting  has  a  small  place  as  yet  in  this  State. 

Ohio  Vali^ey 

Under  this  may  be  included  Ohio,  Indiana  and  Northern  Kentucky.  One 
may  distinguish  in  general  (1)  upland  forests,  containing  oaks,  hickories,  sugar 
maple,  white  ash,  tulip  poplar,  basswood,  walnut,  cherry  and  beech;  (2)  lowland 
forests  of  elm,  red  maple,  black  ash,  sycamore  willow,  gums,  etc.  The  region  is 
predominantly  agricultural,  and,  for  the  most  part,  the  forest  is  found  in  small 
detached  parcels.  Much  planting  for  production  of  fence  posts  has  been  done 
successfully.  The  chief  species  planted  have  been  catalpa,  locust  and  Osage 
orange.  This  planting  has  been  profitable,  yielding  good  returns  in  a  short  period 
of  years.  Climatic  conditions  are  more  favorable  for  growth  than  in  similar 
operations  in  the  prairie  region  of  the  West.  Values  of  land  are  high,  and  hence 
but  small  areas  on  farms  in  the  best  agricultural  sections  can  be  devoted  to  such 
planting.  Interest  in  quick-growing  species  has  been  stimulated  by  co-operative 
assistance  of  the  Agricultural  Experiment  Station.  This  has  been  done  with  the 
purpose  of  creating  an  interest  in  the  planting  of  long-lived  species  for  timber 
production  and  of  encouraging  care  of  woodlots. 

i  The  following  table  gives  the  average  returns  from  12  catalpa  plantations  in 
4  counties  in  Ohio,  spacing  and  site  conditions  varying  much.  Their  ages  ranged 
from  18  to  28  years. 

Number  of  posts  per  acre 2,710 

Per  cent  first-class  posts 70 

Per  cent  second-class  posts 30 

Value  per  acre $198.59 

Average  annual  increase  in  value  per  acre 8.54 

The  greatest  production  was  4,780  posts  per  acre,  value  $412.80;  average 
annual  increase  in  value,  $18.76.  The  lowest  was  1,134  posts,  value  $97.24; 
average  annual  increase,  $4.86.  The  ages  of  these  stands  were  22  and  20, 
respectively. 

In  southeastern  and  southern  Ohio  the  topography  is  more  hilly  and  much 
waste  land  is  to  be  found.    Planting  can  be  done  for  commercial  production  and 

♦Bull.  82,  Report  on  Forest  Conditions  in  Delaware,  Delaware  College  Agricultural 
Experiment  Station,  Newark,  Del.,   1908. 

t  Report  of  the  Maryland  State  Board  of  Forestry.  1910-11. 

t  Bull.  204,  Forest  Conditions  in  Ohio.  Ohio  Agricultural  Experiment  Station,  Wooster, 
Ohio,  1909. 
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to  hinder  erosion  on  steep  hillsides.  Southwestern  Pennsylvania,  southeastern 
Ohio,  West  Virginia,  Kentucky  and  Tennessee  are  underlain  in  part  by  bituminous 
coal.  In  the  localities  of  the  coal  mining,  the  demand  for  mine  props  is  great,  and 
the  local  supply  is  diminishing  rapidly  in  eastern  Ohio  and  southwestern  Penn- 
sylvania. Planting  of  hardwoods,  both  rapid-growing  and  longer-lived,  together 
with  improved  treatment  of  woodland,  is  essential  to  meet  future  demands.  Some 
expermental  planting  indicates  its  commercial  value. 

Conditions  found  in  southern  Indiana  are  quite  similar  to  those  in  the 
southern  counties  of  Ohio.  Woodlot  management  should  be  encouraged  and 
planting  confined  to  barren  hillsides.  The  Forestry  Department  of  the  Ohio 
Experiment  Station  is  furnishing  planting  stock  for  reforestation.  The  principal 
species  in  the  Station  nursery  are  white  pine,  red  pine,  Norway  spruce,  bald 
cypress,  red  oak,  white  ash  and  tulip  poplar. 

KENTtrCT  Aim  TENNESSEE 

THE  plateaux  and  mountains  of  the  eastern  portion  of  these  two  States  have 
extensive  forests,  and  the  problem  is  one  of  conservative  management.  All 
of  our  principal  hardwood  species  are  to  be  found  in  the  region.  To  the 
west  is  the  central  highland  region,  in  which  the  timber  consists  of  woodlots, 
wooded  slopes  and  ridges  and  woodland  along  streams.*  According  to  R.  C.  Hall, 
32  per  cent  of  the  area  in  this  portion  of  Kentucky. and  Tennessee  is  wooded,  the 
chief  species  being  oaks,  yellow  poplar,  beech,  chestnut,  hickory  and  red  gum.  He 
says :  "Forest  planting  may  sometimes  be  profitable  in  the  central  highland  region, 
either  to  start  a  new  stand  or  to  replace  one  that  has  been  ruined  by  heavy  logging 
and  repeated  fires,  or  perhaps  to  utilize  old  fields  and  washed  lands.  On  all 
typical  old  fields,  except  those  with  poorly  drained  or  acid  soils,  white  ash,  red  oak, 
and  yellow  poplar  will  be  found  the  best  trees  to  plant.  On  rich,  fresh,  and  moist 
soil  hardy  catalpa  will  do  well,  and  will  also  furnish  a  very  durable  wood.  On 
poor,  thin  soils  black  locust  is  the  only  tree  producing  durable  wood  that  will 
thrive." 

The  Nashville  Basin  and  the  Blue  Grass  region  have  10  to  15  per  cent  of 
woodland.    No  commercial  planting  is  required. 

The  Mississippi  Valley  region  of  Kentucky  and  Tennessee  contains  large 
bodies  of  forest,  but  the  soils  are  mainly  agricultural,  and  forest  planting  will 
never  have  much  place  in  the  development  of  this  portion  of  the  two  States. 

Othkr  States 

The  hardwood  region  of  the  Lake  States  is  agricultural  in  character.  Like 
Ohio,  it  is  a  region  of  woodlots  attached  to  farms.  Reproduction  is  fair  and 
well-managed  woodland  is  a  profitable  adjunct  to  the  farm.  Planting  is  chiefly 
applicable  to  inferior  lands,  less  valuable  or  unsuited  for  agriculture.  As  a  State 
problem  it  is  minor  when  contrasted  with  extensive  areas  in  the  northern  forest 
r^on  of  the  Lake  States.    LitUe  planting  has  been  done.    Both  conifers  and 

*Am<ucan  PoutsntY,  Vol.  XIX,  No.  8,  pp.  533-543. 
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hardwoods  may  be  utilized.    Experimental  planting  has  been  done  both  at  the 
Michigan  Agricultural  Collie  and  at  the  University  of  Michigan. 

Conditions  in  southern  Illinois  are  like  those  of  southern  Indiana  and  Ohio, 
the  problem  of  planting  being  the  same.  At  present  there  is  no  opportunity  for 
commercial  planting  in  that  portion  of  Missouri,  Oklahoma  and  Arkansas 
occupied  by  hardwood  forest. 

SOTTTHEBN  FOBEST  SEOION 

HE  problem  of  forest  planting  in  the  South  can  best  be  considered 
under  the  heads  of  (1)  the  upland  or  Piedmont  region;  (2)  the  Atlantic 
and  Gulf  Coastal  Plain,  and  (3)  the  semi-tropical  region. 

Upi^and  or  Piedmont  Region 

The  conditions  of  the  upper,  or  Piedmont,  country  extending  f  rcMn  Virginia 
to  northern  Georgia  and  westward  to  the  Mississippi  River  are  in  several  essential 
points  different  from  those  of  the  coastal  plain,  comprising  a  strip  approximately 
100  miles  wide  along  the  shore  of  the  Atlantic  and  Gulf. 

The  region  is  characterized  by  short-leaf  pine  forests  mixed  with  oak  and 
hickory,  in  contrast  to  the  forests  of  the  lower  or  coastal  region,  which  are  essen- 
tially of  long-leaf  and  Cuban  pine,  with  a  mixture  of  loblolly  pine.  This 
difference  is  due  mainly  to  climatic  and  soil  conditions,  which  are  dissimilar  in 
the  two  regions. 

The  Piedmont,  or  short-leaf  pine,  belt  comprises  the  tobacco  lands  of  Vir- 
ginia and  the  great  cotton-producing  region  to  the  south.  Throughout  this  whole 
region  a  marked  change  has  taken  place  in  the  past  50  years  in  respect  to  natural 
seed  regeneration.  In  former  times  abandoned  fields  seeded  up  fully  and  rapidly 
from  adjacent  seed  trees,  whereas  at  present  practically  all  of  the  first  or  virgin 
stand  has  been  cut  and  the  second  growth  is  too  young  or  dense  to  produce  normal 
seed  crops.  Abandoned  fields  are  frequently  overrun  by  grass,  briars,  or  under- 
brush before  sufficient  pine  seed  enters.  Natural  reproduction  is  consequently 
much  poorer  than  it  was  20  to  50  years  ago. 

The  region  is  everywhere  hilly,  and  soil  erosion  due  to  surface  run-off  is 
often  excessive  and  very  destructive  of  the  higher  valued  soils.  Natural  reforesta- 
tion of  pine,  which  would  otherwise  occur,  is  thus  often  prevented  owing  to  the 
lightness  of  the  seed.  As  a  result,  tracts  of  land  are  not  infrequently  taken  by 
slow-growing  hardwoods  of  slight  or  no  commercial  value.  A  real  forestation 
problem  in  preventing  excessive  soil  denudation  is  present.  Furthermore,  second- 
growth  pine  timber  has  had  practically  no  stumpage  value  until  within  the  past 
five  or  eight  years,  hence  there  was  no  financial  incentive. 

Protection  to  navigable  stream  courses  and  conservation  of  the  soil  on 
eroding  slopes  can  best  be  accomplished  by  planting  the  native  pines  and  other 
commercially  valuable  forest  species.  The  planting  of  several  species  of  native 
pines  and  hardwoods  on  deforested  and  denuded  tracts  has  been  very  successful 
during  the  past  20  years  on  the  Vanderbilt  estate  near  Biltmore,  North  Carolina. 
Thesp  trees  have  made  vigorous  growth  and  constitute  the  best  proof  of  the 


feasibility  of  forest  planting  in  the  South.  White  pine  and  short-leaf  pine,  hard 
maple,  red  oak,  cherry  and  other  species  have  been  planted  either  pure  or  in 
mixture.  The  Biltmore  estate  has  approximately  4,000  acres  planted  with  conifers, 
and  800  acres  with  hardwoods,  a  total  of  4,800  acres.  Planting  has  been  very 
successful  in  soil  protection,  but  financial  results  are  yet  to  be  determined. 

Lands  needing  reforestation  are  not  large  in  the  aggregate.  Planting  is  prac- 
tical and  being  urged  by  the  State  Forester  of  North  Carolina  (Holmes)  for: 

(1)  Utilizing  abandoned  fields,  particularly  reclaiming  eroded  fields. 
The  latter  is  of  considerable  importance  in  the  hilly  uplands  of  central 
western  parts  of  the  Carolinas. 

(2)  Protection  of  watersheds  supplying  water  for  towns  and  cities. 

The  results  to  be  obtained  by  such  planting  are: 

1.  Production  of  readily  marketable  timber,  such  as  pulp  wood,  or  even 
small  saw  timber,  and  material  necessary  for  domestic  use,  such  as  fence 
posts  and  fire  wood. 

2.  Utilization  of  otherwise  unproductive  land. 

3.  The  improvement  of  land  by  the  prevention  of  erosion  and  by  the 
addition  of  plant  food  as  by  planting  locust. 

4.  The  protection  of  the  headwaters  of  streams  which  are  to  be  used 
for  city  water  supplies. 

There  is  really  an  incentive  for  private  planting  under  these  conditions. 
Short-leaf  pine  is  the  one  species  to  be  recommended  for  this  region.  It  is  readily 
handled  by  direct  seed  sowing,  at  a  cost  of  about  $4  per  acre. 

Old  field  stands  in  North  Carolina  yield  10,000  board  feet  in  30  to  40  years, 
and  20,000  feet  in  45  to  55  years.  On  average  quality  sites  a  conservative  calcula- 
tion shows  financial  yields  of  6  per  cent  gross,  or  4  per  cent  net  profit  from 
plantations.  Secondly,  the  planting  of  black  locust  for  fence  posts  on  idle  or 
waste  lands  is  practicable. 

Private  planting  will  probably  not  be  on  an  intensive  scale  as  in  New  England 
for  at  least  30  years  or  more.  The  State  of  North  Carolina  is  furnishing  advice 
to  private  owners  in  planting,  in  reference  to  suitable  species,  plant  material, 
methods  of  planting  and  probable  returns. 

COASTAI.    P1.AIN 

A  large  per  cent  of  the  Coastal  Plain  is  forested,  although  there  is  very  little 
virgin  timber  left  and  second  growth  mainly  composes  the  forest  cover. 

Owing  to  the  highly  siliceous  nature  of  the  soil  and  lack  of  mineral  plant 
food,  the  greater  part  of  the  land  in  the  Coastal  Plain  is  more  valuable  for 
timber  production  at  the  present  time  than  for  agricultural  purposes.  Natural 
reproduction  is  prolific,  and  when  fires  are  excluded  for  a  few  years,  the  young 
trees  reach  a  height  out  of  danger  of  further  fires.  The  region  is  characterized 
by  the  long-leaf  and  loblolly  pine  flats  and  hardwood  and  cypress  swamps.  The 
forest  problem  is  chiefly  that  of  protection  against  fire. 

In  some  instances  where  close  logging  and  severe  fires  have  left  very  few 
seed  trees,  if  any,  large  tracts  may  have  to  be  reforested.    Loblolly  pine  grows 
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vigorously  throughout  this  coastal  belt  and  appears  to  be  very  successful  from 
direct  seeding.  The  cost  of  restocking  by  direct  seeding,  exclusive  of  protection, 
will  probably  average  about  $4  per  acre.  Co-operative  experiments  started  in 
March,  1912,  indicate  good  results  from  loblolly  and  from  maritime  pines,  although 
the  warm  winter  of  1912-13  was  not  a  satisfactory  test  for  the  latter  species. 
Sufficient  time  has  not  elapsed  to  enable  definite  conclusions  to  be  drawn  from 
these  reforesting  experiments.  The  Forest  Service  has  shown  that  maritime  pine 
(Pinus  maritima),  the  pine  of  the  Landes  of  the  western  coast  of  France,  is  well 
adapted  to  central  and  northern  Florida.  Experiments  are  now  being  conducted 
to  test  its  adaptability  to  the  Atlantic  Coastal  Plain  in  South  Carolina  and  in  New 
Jersey. 

Very  little  indeed  is  being  done  by  the  States,  except  the  co-operative  experi- 
ment by  South  Carolina,  and  general  advice  to  private  owners  by  North  Carolina. 

The  Semi-Tropicai,  Region 

The  semi-tropical  region  actually  includes  only  the  southern  half  of  the 
peninsula  of  Florida,  but,  in  its  broader  meaning,  as  used  here,  practically  the 
whole  State  is  included.  The  original  forest  cover  included  chiefly  Cuban  and 
long-leaf  pines  among  its  commercial  species,  and  many  small  evergreen  species 
of  both  broad  leaf  and  conifers.  Excessive  cutting  followed  by  fires,  repeated 
almost  annually,  have  largely  reduced  the  forest  cover  on  large  areas  to  low  brush 
with  scattering  trees.  The  soil  is  characteristically  sandy  and  generally  low  in 
humus. 

There  is  great  need  of  reforesting,  but  the  problem  at  present  is  the  imme- 
diate need  of  adequate  protection  against  fires. 

The  climate  is  sub-tropical,  and  some  of  the  more  exotic  tree  species  of 
value  commercially  are  well  adapted  to  this  climate.  The  cork  oak  (Quercus 
suber)y  yielding  the  commercial  cork,  the  camphor  tree  {Camphor  officinalis), 
and  a  considerable  number  of  species  of  eucalyptus  rank  first  in  importance  of  the 
valuable  exotic  trees  which  have  been  found  by  test  to  thrive  well  in  this  region. 

Eucalypts  and  camphor  have  been  widely  planted  by  private  owners  during 
the  past  quarter  century  for  ornamental  or  shade  purposes,  although  no 
commercial  plantations  are  known  to  have  been  attempted  prior  to  1907.* 

At  the  present  time  (1913)  tTiere  is  a  very  general  interest  among  the  settlers 
in  central  Florida  as  far  south  as  Tampa  in  the  forest  planting  of  eucal3rpts  as 
a  present  asset  to  their  property  from  a  landscape  standpoint,  and  for  future 
returns  in  wood  of  durable  and  useful  qualities.  It  is  impossible  to  estimate 
what  financial  returns  may  reasonably  be  expected  owing  to  uncertainty  of  con- 
ditions, particularly  market.  There  can  hardly  be  any  such  local  need  of  a  heavy, 
durable  wood  as  exists  in  southern  California,  because  of  the  favorable  conditions 
in  Florida  for  native  forests  of  pine,  oak,  and  cypress  timber. 

Eucalypts  of  many  of  the  hardier  species  thrive  well  over  all  of  the  Florida 
peninsula,  or  north  to  about  the  parallel  of  30**  latitude.    Growth  is  rapid  and 

ABrrcStur?  ^^"^'^"^  ^^^  ®'^'  "Eucalypts  in  Florida,"  by  R.  Zon.     U.  S.  Department  of 
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plantations  will  furnish  large  yields  of  durable  wood  suitable  for  ties  and  posts 
and  of  high  heating  value  for  fuel.  Blue  gum  {Eucalyptus  globulus),  which  is 
extensively  planted  in  southern  California,  is  not  adapted  to  Florida,  except  the 
extreme  southern  end,  on  account  of  its  susceptibility  to  the  hard  frosts  which 
occur  every  few  years.  The  most  hardly  and  promising  species  for  Florida  are 
red  gum,  gray  gum,  manna  gum,  red  mahogany,  red  gimi  tree,  and  swamp  gum. 

The  camphor  tree  (Camphor  officinalis)  thrives  on  the  better  classes  of  land 
in  all  parts  of  Florida.  If  conservative  methods  of  securing  the  resin  for  com- 
mercial purposes  are  used,  the  tree  should  be  planted  closely  in  hedge  rows 
clipped  for  the  by-product.  If,  however,  the  custom  at  present  prevailing  in  Japan 
is  followed,  of  utilizing  the  entire  tree,  the  camphor  may  be  shown  to  be  suitable 
for  extensive  reforestation  of  badly  denuded  tracts. 

The  introduction  of  cork  oak  into  Florida  dates  back  many  years,  but  the 
Forest  Service  in  January,  1911,  on  the  Florida  National  Forest  near  Pensacola, 
established  the  first  forest  plantation  of  cork  oak  in  the  State.  The  trees  in  two 
seasons  from  the  acorn  have  reached  an  average  height  of  5  to  8  feet,  outstripping 
the  rate  of  growth  of  all  native  American  oaks.  In  the  unique  properties  of  the 
bark  and  much  wider  climatic  range,  the  cork  oak  probably  has  a  much  greater 
future  commercially  than  the  eucalypts.  An  experiment  in  reforesting  the 
higher  soils  of  the  coastal  plain  of  South  Carolina  is  under  progress  by  the  State 
in  co-operation  with  the  Forest  Service.  The  trees  wintered  well  in  1912-13,  and 
may  be  found  to  thrive  that  far  north. 

Maritime  pine  (Pinus  tnaritima),  the  turpentine-producing  pine,  which  the 
French  successfully  used  in  afforesting  the  sand  dunes  of  the  Landes  in  western 
France,  grows  thriftily  in  nearly  all  parts  of  Florida.  The  oldest  plantations 
were  started  on  the  Florida  National  Forest  in  the  spring  of  1910,  and  the  Forest 
Service  now  has  between  150  and  200  acres  of  young  forest  of  this  pine.  It  is 
proposed  to  increase  this  acreage  during  the  next  two  years  to  about  600  acres  in 
order  to  make  a  thorough  test  of  the  rate  and  character  of  the  growth  during  the 
first  five  or  ten  years,  and  of  the  practicability  of  extensive  reforestation  with  this 
species.  Several  thousand  acres  of  bums  in  the  scrub  pine  forest  region  on  the 
National  Forest  in  eastern  Florida  could  be  converted  from  a  waste  area  into 
forest  producing  high  yields  of  turpentine.  The  Landes  of  France  in  30  years 
rose  from  a  value  of  less  than  $2  per  acre  to  an  average  of  about  $200  per  acre 
by  the  planting  of  maritime  pine.  The  original  cost  of  reforesting  with  maritime 
pine  is  probably  the  lowest  in  the  United  States,  because  of  the  very  small  cost  of 
the  seed,  cheap  labor,  and  the  loose  sandy  character  of  the  soil.  In  France  pine 
stands  are  tapped  at  25  to  40  years  of  age,  and  during  the  next  20  to  50  years  of 
intermittent  cupping  yield  large  net  revenues  from  turpentine  and  resin.  After- 
wards, the  timber  is  logged  and  manufactured.  The  rapid,  vigorous  growth  of 
the  maritime  pine  and  high  resin  productivity  give  it  great  superiority  over  the 
native  long-leaf  pine  for  use  in  artificial  reforestation. 
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THE  F&AIRIE  BEQIOH 

THERE  arc  better  opportunities  for  commercial  forest  planting  in  the  prairie 
region  than  in  any  other  section  of  the  United  States  except,  possibly, 
New  England.  This  is  due,  primarily,  to  the  excellent  market  for  fence 
posts,  telephone  poles,  cordwood  and  other  products.  In  most  portions  of  the 
prairie  region  suitable  sites  can  be  found  and  there  are  a  number  of  species  which 
are  hardy  and  of  rapid  growth,  and  well  adapted  to  be  grown  on  a  short  rotation 
for  the  products  chiefly  in  demand  in  the  region. 

There  are  two  general  types  of  planting  sites  in  the  prairie  region,  namely, 
the  Uplands,  consisting  of  exposed,  rolling  prairies  or  plains,  and  the  Lowlands, 
or  the  bottom  lands  and  slopes  of  the  valleys.  The  opportunity  for  commercial 
planting  on  the  Uplands  throughout  the  region  is  practically  limited  to  wind- 
breaks and  small  groves  around  the  farm-stead. 

In  general,  the  land  is  well  adapted  to  farming  and  is  too  costly  for  profitable 
timber  production,  except  where  wind-break  protection  increases  agricultural 
yields  sufficiently  to  pay  for  narrow  strips  of  land  devoted  to  shelter  belts. 
Single  wind-breaks  are  less  effective  and  less  profitable  than  belts  of  deciduous 
trees  76  to  160  feet  wide,  or  of  conifers  60  to  75  feet  wide.  The  direct  financial 
returns  from  the  products  of  wind-breaks  and  shelter  belts  vary  widely,  according 
to  climatic  and  soil  conditions,  the  species  planted  and  the  care  given  the  planta- 
tion, especially  during  its  earlier  years.  Recent  investigations  in  Nebraska  showed 
that  wind-break  protection  from  south  winds  increased  the  yield  equal  in  amount 
to  the  yield  of  a  strip  from  an  area  as  long  as  the  wind-break  and  twice  as  wide 
as  the  height  of  the  trees.  The  trees  in  this  case  were  38  feet  high ;  therefore,  a 
strip  of  land  76  feet  wide  could  be  devoted  to  a  shelter  belt  at  no  cost  for  the 
land,  and  the  yield  of  timber  from  the  area  would  be  clear  profit,  which,  in  this 
instance,  was  $6.39  per  acre  per  year. 

In  the  Lowlands,  the  better  conditions  of  soil  moisture  are  more  favorable 
to  commercial  planting  than  on  the  Uplands,  except  where  the  soil  is  extremely 
alkaline  through  seepage.  Frequently  there  are  areas  in  the  Lowlands  of  con- 
siderable size  M^hich  are  not  adapted  to  agriculture  and  are,  consequently,  low 
in  price — ^as,  for  instance,  steep  bluffs  and  bottoms  subject  to  frequent  overflow. 
Accordingly,  it  is  in  the  bottoms  that  we  find  the  best  opportunities  for  com- 
mercial forest  planting  on  a  large  scale. 

The  species  recommended  for  planting,  the  care  of  plantations  and  the  returns 
differ  considerably  in  various  portions  of  the  region.  Details  can  be  obtained  for 
a  particular  region  through  numerous  publications  issued  by  the  U.  S.  Depart- 
ment of  Agriculture,  or  by  the  Agricultural  Experiment  Stations  of  the  several 
States.     Briefly,  the  Prairie  Region  consists  of  three  principal  divisions,  viz: 

The  Northern  Prairie  Region,  including  eastern  Montana,  the  Dakotas, 
southern  and  western  Minnesota,  and  northern  Iowa. 

The  Middle- West,  including  southeastern  South  Dakota,  Iowa,  Nebraska, 
Kansas,  eastern  Colorado,  and  western  Illinois. 

The  Southern  Plains,  including  western  Oklahoma,  southwestern  Kansas, 
northwestern  Texas,  and  eastern  New  Mexico. 
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The  Northern  Prairie  Region 

On  the  Uplands  in  the  Northern  Prairie  Region  there  should  be  a  shelter  belt 
along  the  northern  border  of  every  160-acre  farm,  another  along  the 
western  border  and  two  extending  from  north  to  south  at  intervals  of 
60  rods  from  the  west  side.  The  species  recommended  for  the  best  soils  are 
European  larch,  cottonwood,  white  willow,  Scotch  pine  and  western  yellow  pine. 
On  poor  soils  or  in  very  exposed  situations,  western  yellow  pine,  Scotch  pine, 
white  spruce,  green  ash,  white  elm,  hackberry,  and  box  elder  are  the  most 
desirable.  Under-planting  with  Black  Hill  spruce  or  Colorado  blue  spruce  16 
years  after  the  shelter  belt  is  established  will  be  profitable,  principally  because  it 
increases  the  efficiency  of  the  wind-break.  Mixed  planting  is  recommended, 
although  it  must  be  done  with  caution ;  for  pure  planting,  the  use  of  conifers  is 
advised.  A  spacing  of  4x4  or  3x6  feet  for  conifers,  5x5  or  4x6  for  the 
slower  growing  deciduous  trees,  and  6x6  feet  for  cottonwood  is  recommended. 
Thorough  cultivation  is  necessary  until  the  ground  is  entirely  shaded.  Every 
four  or  five  years  after  the  sixth  or  seventh  year,  the  smaller  and  less  promising 
trees  should  be  cut  out,  but  such  thinnings  should  be  very  light,  to  prevent  the 
growth  of  grass  and  weeds.  The  trees  in  the  shelter  belts  will  not  seriously 
encroach  on  the  adjoining  cultivated  land  until  they  are  35  to  40  years  old.  At 
this  time  they  will  yield  a  large  amount  of  material  suitable  for  box  boards, 
rough  construction  lumber,  telephone  poles,  fence  posts  (for  creosoting)  and 
fuel.  If  the  value  of  the  land  is  not  charged  against  the  plantation,  the  annual 
return  per  acre  will  range  from  $6  to  $15  per  acre  per  year. 

The  Lowlands  of  the  Northern  Prairie  Region  offer  excellent  opportunities 
for  forest  planting  for  the  production  of  fuel  on  account  of  the  severe  climate 
and  the  high  price  of  fuels  transported  into  the  region.  The  deep  porous  soils  of 
the  Lowlands  are  well  adapted  to  all  of  the  species  recommended  for  the  Uplands. 
The  best  species  for  commercial  planting  in  the  Lowlands  of  the  Northern  Prairie 
Region  are :  cottonwood,  European  larch,  Scotch  pine,  silver  maple,  white  willow, 
Austrian  pine  and  white  pine.  Cottonwood,  on  account  of  its  rapid  growth,  high 
yield  and  great  variety  of  uses  is  undoubtedly  the  tree  best  adapted  to  bottom 
lands,  particularly  overflow  lands.  On  a  rotation  of  36  years  cottonwood  should 
yield  at  least  25,000  feet,  board  measure,  per  acre  and,  in  addition,  a  considerable 
quantity  of  cordwood.  A  good  quality  of  overflow  land  can  be  purchased  at  from 
$5  to  $10  per  acre;  at  this  figure,  the  returns  from  planting  cottonwood  should 
be  from  5  to  7  per  cent,  according  to  conditions.  White  willow  and  silver  maple 
are  also  adapted  to  planting  on  overflow  lands  and  will  yield  good  returns  if 
managed  on  15  to  20  year  rotation  for  fuel  arid  fence  posts.  The  average  annual 
net  return  from  eight  groves  of  white  willow  for  fence  posts  and  fuel  was 
$24  per  acre,  no  interest  on  the  investment  being  calculated.  On  the  same  basis, 
European  larch  and  Scotch  pine  produce,  respectively,  a  net  annual  return  per 
acre  of  $11.93  and  $13.35.  For  the  production  of  fuel  and  fence  posts  for 
creosoting,  a  spacing  of  4x4  to  6x5  feet  is  best.  For  cottonwood  a  spacing 
of  6  X  6  feet  is  recommended.  Cultivation  must  be  given  until  the  ground  is 
well  shaded,  except  in  particularly  favorable  locations  on  overflow  lands  when 
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it  is  sometimes  not  absolutely  necessary,  although  at  all  times  desirable.    Thin- 
nings should  begin  early  and  should  be  much  heavier  than  on  the  Uplands. 

The  MwDhZ  West. 

The"  best  opportunities  for  commercial  planting  in  the  Prairie  R^on  is  in 
the  eastern  portion  of  the  Middle  West,  on  account  of  favorable  climatic  con- 
ditions and  excellent  markets.  As  in  other  portions  of  the  Prairie  R^on, 
windbreaks  and  shelter  belts  will  prove  commercially  profitable  on  practically 
every  Upland  farm  because  of  greater  agricultural  yields.  The  best  field  for 
strictly  commercial  planting  is  offered  in  the  production  of  fence  posts  and  fuel, 
although  low-priced,  fertile  bottom  land  can  be  used  profitably  for  the  production 
of  ties,  telephone  poles  and  lumber. 

The  Uplands.  Dual  purpose  trees  for  shelter  and  the  production  of  fence 
posts  and  fuel  recommended  for  the  most  fertile  Upland  soils  of  the  eastern 
two-thirds  of  this  r^on  are  hardy  catalpa,  European  larch,  cottonwood,  Osage 
orange,  while  pine  and  white  willow.  Osage  orange  and  hardy  catalpa  are  not 
recommended  for  use  north  of  Central  Iowa.  With  the  exception  of  Osage 
orange  and  hardy  catalpa,  fence  posts  of  the  species  recommended  for  commercial 
planting  will  have  to  be  creosoted.  For  sandy  lands  in  the  western  part  of  the 
region  the  species  recommended  are  Jack  pine,  Scotch  pine,  Western  yellow  pine 
and  red  cedar.  On  better  soils  in  the  extreme  western  part  of  the  region  honey 
locust,  Russian  mulberry,  Osage  orange,  red  cedar,  western  yellow  pine,  Austrian 
pine,  Scotch  pine,  green  ash  and  while  elm  are  recommended. 

In  the  Nebraska  national  forests  western  yellow  pine  has  proved  the  best 
for  the  ridge  and  bottom  types ;  Jack  pine  for  south  slopes  and  Scotch  pine  for 
north  slopes.  Austrian  pine  for  ridges,  south  slopes  and  bottoms,  and  Norway 
pine  for  north  shopes  are  still  under  test.  On  the  Kansas  national  forest  yellow 
pine  is  the  most  promising  conifer  for  all  sites  with  red  fir  and  Jack  pine  not 
thoroughly  proved,  and  Austrian  pine  under  test.  Of  the  hardwoods,  green  ash 
and  cottonwood  are  the  most  hardy  tried.  Honey  locust  holds  more  promise 
than  the  black  locust,  Osage  orange  or  walnut. 

Lowlands.  Throughout  practically  the  entire  region  (except  northern  Iowa) 
hardy  catalpa  and  Osage  orange  will  prove  profitable  when  grown  for  fence 
posts  on  well-drained,  fertile  bottomlands.  For  lumber,  pulp-wood,  box  boards, 
staves,  fence  posts  (creosoted)  and  fuel,  the  most  profitable  species  is  un- 
doubtedly cottonwood ;  for  fuel  alone,  white  willow  and  silver  maple.  The  three 
last  named  species  will  do  well  on  overflow  lands  not  adapted  to  agriculture. 
The  returns  from  commercial  planting  of  cottonwood  for  lumber  from  bottom- 
land valued  at  $5  per  acre  is  estimated  at  7  per  cent  per  annum.* 


"^"Cottonwood  in  the  Mississippi  Valley,"  Bulletin  of  the  U.  S.  Department  of  Agri- 
culture, No.  24. 
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Estimate  of  Returns  From  a  Cottonwood  Plantation. 

Rotation  35  years.    Yield  per  acre  29,000  ft.  B.  M. 

Expenses  Per  Acre. 

Interest  on  investment  in  land,  7%  on  $5 $48.38 

Taxes,  2c  on  dollar,  0  first,  $4  second,  and  $5  third  decade 10.31 

Preparation  of  site  and  cultivation  of  plantation  $4.25,  35  years 

at  7% 45.60 

Planting  stock  and  planting  $4,  35  years  @  7% 42.71 

Total  cost $147.00 

Returns— 29,400  ft.  B.  M.  @  $5  per  M $147.00 

A  recent  study  shows  that  the  greatest  returns  from  cottonwood  for  lumber 
production  is  obtained  at  the  age  of  35  years.  Cottonwood  is  coming  into  favor 
for  the  manufacture  of  paper  pulp.  The  greatest  yield  of  peeled  pulp  wood 
per  acre  is  at  13  years,  when  an  average  of  3.6  cords  per  acre  per  year  may  be 
expected,  or  a  total  of  47  cords.  At  6%  the  returns  from  a  cottonwood  planta- 
tion on  13  years  rotation  for  pulp  wood  are  estimated  as  follows : 

Estimate  of  Returns  From  a  Cottonwood  Plantation. 

Expenses  Per  Acre. 

Compound  Interest  on  land,  $50  per  acre,  12  years,  @  6% .$50.60 

Intial  outlay  (preparation  of  soil  $2,  stock  $150,  planting  $2.50) 

$6.00,  12  years  at  6% 12.07 

Cultivation  and  pruning  $4  per  year  (for  2  years)  $8  @  6% 15.62 

Thinning  8  years  $2,  4  years  @  6% 2.52 

Taxes  2%  on  one-half  value,  50c  per  year,  12  years  6% 8.43 

Total  Cost  $89.24 

Returns  47  cords  pulp  wood  at  $2  per  cord  (stumpage) $94.00 

European  larch,  while  pine,  black  walnut  and  black  cherry,  and  in  the  south- 
em  portion  of  the  region,  Russian  mulberry,  may  prove  profitable  in  commercial 
plantations  in  the  valleys.  It  is  doubtful,  however,  whether  any  species  but  the 
cottonwood  can  be  profitably  grown  on  a  long  rotation  for  lumber  production. 

In  forming  plantations  cultivation  is  essential  during  the  first  two  to  four 
years  after  planting.  Spacing,  in  general,  should  not  exceed  a  distance  of  6  x  6 
feet  and  should  not  be  closer  than  4x6  feet,  according  to  the  species  used  and 
the  site  conditions.  Thinning  should  begin  early  and  should  be  made  every  five 
years  or  of  tener. 

While  the  conditions  in  the  Middle  West  are  much  more  favorable  than  in 
either  the  northern  or  the  southern  prairie  region,  the  profits  in  planting  will 
depend  very  largely  on  the  selection  of  the  species,  and  the  care  which  is  given 
the  plantation.  The  cost  of  establishing  a  plantation  is  secondary  to  choosing 
the  right  species  and  the  proper  site,  since  the  success  of  the  venture  depends 
largely  upon  the  rapidity  of  growth.    It  is  evident,  however,  that  the  rental  of 
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the  land  and  the  cost  of  planting  must  be  kept  within  reasonable  bounds,  de- 
pending somewhat  on  the  advantages  which  the  site  possesses  in  relation  to 
transportation  and  market  conditions. 

The  Southern  Plains. 

In  the  southern  portion  of  the  Prairie  Region,  the  annual  precipitation  is  so 
unevenly  distributed,  and  wide  areas  suffer  so  frequently  from  prolonged  drouth, 
that  commercial  forest  planting  is  limited  to  favorable  sites  in  the  Lowlands. 
Great  care  must  be  exercised  in  the  selection  of  planting  sites  and  in  the  choice 
of  species.  Protective  plantings  are  even  more  desirable  than  in  the  Northern 
regions,  and  will  prove  highly  profitable  from  the  protective  standpoint  alone. 
In  this  region  there  is  practically  no  native  timber  to  draw  upon,  and  successful 
plantations  for  fuel  and  fence  posts  have  proved  to  be  highly  profitable,  although 
the  returns  varied  greatly  according  to  the  conditions.  Successful  forest  planting 
in  this  region  where  rainfall  is  light  and  irregular  and  evaporation  great,  depends 
very  largely  upon  the  proper  tillage  of  the  soil. 

The  Uplands,  The  southern  and  western  sides  of  each  quarter  section  should 
be  protected  by  shelter  belts  from  the  dry  southwest  winds,  with  belts  running 
east  and  west  at  intervals  of  from  thirty  to  forty  rods.  Where  very  low  wind- 
breaks are  used  the  distance  between  the  hedges  should  be  reduced. 

In  the  more  humid  eastern  portion  of  the  region  cottonwood,  green  ash, 
Russian  mulberry,  Osage  orange  and  white  elm  will  thrive.  In  certain  sections 
the  black  locust  is  practically  free  from  the  destructive  borers  and  makes  an 
excellent  growth  on  uplands,  and  is  highly  profitable  for  fence  posts.  It  must 
be  planted  with  caution,  however. 

In  the  very  dry  western  portion  of  the  region  there  are  no  species  that  can 
be  depended  upon  to  survive  the  occasional  prolonged  drouths,  although  dry 
farming  methods  of  cultivation  will  do  much  to  assure  success.  Osage  orange 
appears  to  be  a  desirable  species  for  this  region,  although  it  should  be  planted 
with  caution  until  its  adaptation  to  the  particular  planting  site  is  determined. 
Trees  of  less  commercial  value  which  may  be  planted  with  a  reasonable  prospect 
of  successful  growth  are  green  ash,  red  cedar,  white  elm,  black  locust,  honey 
locust,  Russian  mulberry  and  western  yellow  pine. 

The  Lowlands.  Better  conditions  of  soil  moisture  are  more  favorable  to 
commercial  planting  in  the  lowlands,  except  where  the  soil  is  extremely  alkaline 
through  seepage.  Throughout  the  region,  thorough  cultivation  for  a  long  period 
is  absolutely  essestial  to  profitable  growth,  and  the  products  from  commercial 
plantations  are  apparently  limited  to  fence  posts  and  fuel,  since  lumber  can  be 
transported  into  the  region  more  cheaply  than  it  can  be  grown. 

The  most  valuable  species  for  plantations  in  the  Lowlands  of  this  region 
are  hardy  catalpa,  Osage  orange,  black  locust  (in  certain  regions)  and  Russian 
mulberry.  The  prices  of  fence  posts  of  these  durable  woods  are  such  that  net 
profits  of  from  $20  to  $25  per  acre  per  year  (not  reckoning  interest  on  invest- 
ment) may  be  expected  where  the  proper  sites  are  chosen.  However,  with  the 
success  of  creosoting  assured  there  is  a  possibility  that  more  rapid  growing 
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species  of  woods  adapted  to  the  creosote  treatment  will  prove  more  profitable. 
The  species  best  suited  for  this  purpose  is  cottonwood. 

A  mixture  of  species  is  advisable  although  with  thorough  cultivation  this  is 
not  absolutely  essential.  The  trees  should  be  pruned  during  the  first  five  years 
after  the  plantation  is  formed.  A  rotation  of  20  years,  with  thinnings  every 
three  to  five  years,  after  the  seventh  or  eighth  year,  appears  advisable. 

On  account  of  greater  expense  for  cultivation,  plantations  in  this  region, 
under  the  best  conditions,  cannot  be  expected  to  pay  over  6  per  cent  on  the 
investment,  if  all  items  of  cost  are  figured  at  compound  interest. 

THE  BOCEY  MOITNTAIN  BEOION 

THE  Rocky  Mountain  region  includes  a  large  portion,  or  all,  of  Montana, 
Idaho,  Wyoming,  Colorado,  Utah,  Nevada,  Arizona  and  New  Mexico. 
In  the  valleys  precipitation  is  insufficient  to  maintain  forest  growth. 
Under  dry  farming  methods,  wind-breaks  may  be  grown  in  some  of  the  wider 
non-irrigated  valleys,  where  they  are  needed.  This  will  be  a  distinct  aid  to 
agriculture,  but  cannot  be  regarded  in  any  sense  as  a  commercial  venture.  The 
irrigated  lands  are  too  valuable  to  be  devoted  to  forest  growth  except  to  a  very 
limited  extent  for  shade  and  shelter. 

There  is  an  abundance  of  low-priced  land  in  the  mountains,  not  well  adapted 
to  grazing,  that  can  be  profitably  used  only  for  the  production  of  forests.  How- 
ever, stumpage  prices  have  not  advanced  sufficiently  to  warrant  private  capital 
engaging  in  commercial  planting,  particularly  as  planting  methods  are  not  yet 
sufficiently  worked  out  to  be  certain  of  results,  and  the  cost  of  planting  is  at 
present  prohibitive.  The  large  supply  of  easily  accessible  virgin  timber  means 
a  slow  advance  in  stumpage  values,  and  in  the  future,  government  forests  will 
undoubtedly  help  to  maintain  stumpage  prices  at  figures  too  low  to  be  considered 
by  the  ordinary  investor  as  offering  sufficient  returns  from  planting. 

There  are  many  deforested  watersheds  near  the  larger  centers  of  popula- 
tion in  this  region  that  should  be  reforested,  on  account  of  the  necessity  of  con- 
serving the  water  supplies  and  also  because  these  waste  lands  should  be  pro- 
ducing revenue.  All  of  the  species  adapted  to  planting  in  the  region  are  of  such 
slow  growth,  however, — requiring  from  125  to  200  years  or  more  for  the  pro- 
duction of  saw  timber, — ^that  the  returns  from  reforestation  can  be  expected  to 
pay  only  a  very  low  per  cent  on  the  investment.  Even  under  the  best  conditions 
it  is  not  likely  that  more  than  3  per  cent  on  the  investment  can  be  obtained  on 
any  planting  done  at  the  present  time,  and  under  adverse  conditions  planting 
will  be  done  at  a  loss.  It  is  therefore  a  function  of  the  government,  both  State 
and  National,  to  finance  planting  enterprises  in  the  Rocky  Mountain  region 
until  such  time  as  cheap  and  satisfactory  planting  methods  have  been  developed 
and  data  is  obtained  that  will  justify  private  capital  in  investing. 

On  watersheds  close  to  large  cities  where  the  transportation  facilities  are 
favorable  and  the  markets  for  the  products  are  the  best,  it  will  undoubtedly  be 
profitable  for  municipalities  to  reforest  the  areas  from  which  they  draw  their 
water  supply.     Municipalities  can  afford  to  have  money  invested  for  a  long 
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period  at  a  low  rate,  if  direct  financial  returns  are  sure,  and  in  addition  the 
indirect  value  of  the  forest  will  make  it  a  highly  profitable  form  of  investment 
to  them. 

In  planting  watersheds  the  sites  adapted  for  planting,  in  order  of  their 
desirability,  are: 

(1)  Recent  Bums  (non-restocking). 

(2)  Old  non-restocking  bums. 

(3)  Scrubby  Aspen. 

(4)  Brush  areas,  oak,  maple,  cherry,  etc. 

(5)  Sage  bmsh. 

(6)  Open  grassland. 

Owing  to  its  mountainous  character  and  the  variation  in  climatic  conditions, 
it  is  advisable  to  consider  the  broad  forest  types  of  the  region  rather  than 
geographic  sub-divisions.  The  principal  forest  types  in  the  Rocky  Mountain 
region  may  be  classified  as  (1)  Alpine,  (2)  sub- Alpine,  (3)  Lodgepole  pine, 
(4)  Red  fir,  and  (6)  Yellow  pine.  The  Alpine  type  comprises  the  timber  line 
forest  at  the  upper  extremity  of  tree  growth.  The  forests  of  this  type  have 
little  or  no  value  except  for  protection  purposes.  The  sub-Alpine  type  is  the 
uppermost  zone  of  merchantable  timber  growth.  The  chief  tree  is  Engelmann 
spruce.  Growth  is  so  very  slow  in  this  tjrpe  that  the  returns  from  forest  manage- 
ment are  necessarily  extremely  low.  Therefore,  like  the  Alpine  type  the  chief 
value  is  for  protective  purposes,  and  cannot  be  considered  from  the  strictly 
commercial  standpoint,  since  it  is  the  duty  of  the  government  to  manage  such 
forests  for  the  general  welfare,  even  at  a  loss. 

The  Ivodgepole  pine  type  occupies  chiefly  the  middle  altitudinal  zone.  Lodge- 
pole  pine  grows  with  fair  rapidity  and  scientific  management  in  this  type  will 
probably  yield  a  small  profit  in  localities  close  to  good  markets.  The  strip 
system  appears  to  meet  the  silvical  requirements  in  this  type,  although  the  ease 
with  which  natural  regeneration  is  secured  makes  it  practical  to  use  the  clear 
cutting  system  in  many  localities.  Since  180  years  may  be  regarded  as  an 
average  rotation  for  the  Lodgepole  pine,  even  natural  regeneration  under  the 
best  conditions,  offers  little  inducement  to  the  average  investor. 

The  Red  fir  type  occupies  the  lower  zone  of  timber  growth  in  the  Rockies, 
in  association  with  the  Yellow  pine  type,  although  extending  to  a  somewhat 
higher  altitude.  Red  fir  is  a  tolerant  tree  and  makes  excellent  growth  on  north- 
ern exposures,  even  near  the  lower  limit  of  tree  growth  where  the  precipitation 
is  very  light.  The  wood  is  durable  and  has  a  wide  range  of  uses  for  posts, 
mine  timbers,  ties,  lumber,  etc.  Red  fir  grows  more  rapidly  than  Lodgepole  pine 
and  responds  more  quickly  to  management.  It  has  been  planted  successfully  by 
the  Forest  Service,  and  on  the  more  favorable  sites  the  seed  has  been  sown 
successfully.  For  lumber  purposes  the  red  fir  requires  a  rotation  of  about  160 
to  200  years ;  for  railroad  ties  and  fence  posts  a  rotation  of  75  to  160  years  is 
required.  Near  a  good  market  and  under  exceptionally  favorable  conditions  on 
a  low-priced  site,  the  planting  of  red  fir  on  a  short  rotation  may  appeal  to  the 
investor,  in  the  not  distant  future.     However,  at  the  present  time,  natural  re- 
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generation  of  red  fir,  by  either  the  selection  system  of  management,  or  the  single 
seed-tree  method,  is  cheaper  than  planting,  and  secures  satisfactory  results.  The 
cost  of  various  methods  of  securing  adequate  reproduction  of  red  fir  is  estimated 
as  follows: 

Planting,  $10.25  per  acre. 

Seed  spot  sowing,  $4.25  per  acre. 

Single  seed  tree  method,  $4.25  per  acre. 

The  yellow  pine  type,  next  to  the  lodgepole,  is  the  most  extensive  type  in 
the  Rocky  Mountain  region.  Commercially,  yellow  pine  is  the  most  important 
lumber-producing  tree  of  the  Rocky  Mountains.  This  species  grows  naturally 
under  more  unfavorable  conditions  of  soil  moisture  than  any  other  commercial 
species  of  the  region.  It  is  of  fairly  rapid  growth  and  does  well  in  plantations, 
and  under  very  favorable  conditions  is  successfully  established  by  artificial  seed- 
ing. However,  it  does  not  oflFer  the  possibilities  for  commercial  planting  in  this 
region  that  are  offered  by  red  fir,  and  therefore  its  planting  on  a  strictly  com- 
mercial basis  can  only  be  done  by  the  government. 

It  is  possible  that  the  planting  of  Western  white  pine  in  the  northern  Rocky 
Mountain  region  can  be  considered  as  a  strictly  commercial  proposition  on  a  par 
with  other  forms  of  long  time  investment.  Commercial  planting  of  white  pine  is 
restricted  to  a  very  small  portion  of  the  Rocky  Mountain  region,  and  it  is  only  on 
very  carefully  selected  sites  and  under  exceptionally  favorable  conditions  which 
have  been  fully  determined  by  preliminary  investigations  that  planting  of  even 
this  species  can  be  considered  by  any  but  governmental  agencies.  It  is  believed 
that  a  mixture  of  western  white  pine  and  western  cedar  will  pay  best  in  the 
white  pine  region,  although  the  soil  of  the  region,— owing  to  the  greater  annual 
precipitation  in  the  northern  Rocky  Mountain  region — is  very  productive  and 
will  produce  high  yields  of  any  of  the  species  which  will  grow  there,  including 
Douglas  fir,  larch,  spruce,  yellow  pine  and  lodgepole.  Protective  plantings,  as 
such,  are  scarcely  needed  in  the  white  pine  region,  which  is  already  well  for- 
ested. The  same  is  true  of  the  fir-larch  region.  In  the  lodgepole  region  of  Mon- 
tana, however,  watershed  protection  is  desirable;  for  this  purpose  lodgepole  pine 
is  recommended. 

The  possibility  of  artificial  reproduction  in  the  white  pine  region  is  shown  in 
the  following  estimates,  based  on  data  collected  by  the  Forest  Service,  and  com- 
piled by  Mr.  D.  T.  Mason. 
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Tabu 

Financial  Aspects  of  Artificial  Forestation. 

The  Lodgepole  Region  Compared  with  Other  Regions. 
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Part  3. 

Results  on  a  Million  Acre  Forest  under  above  Conditions. 
Rotation  100  years.    Annually  cut  and  reforest  10,000  acres. 
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In  the  planting  work  conducted  by  the  Forest  Service  it  has  been  found  that 
it  is  got  profitable  to  plant  trees  less  than  3  years  old,  one  year  transplanted.  The 
trees  are  closely  spaced.  The  planting  is  done  either  in  holes  or  by  the  "dit" 
method.  After  planting  the  trees  receive  no  further  care  until  thinning  is  re- 
quired, except  that  sheep  and  other  grazing  animals  are  excluded  fronti  the  areas 
and  fires  kept  out.  The  cost  of  planting  varies  from  $7  to  $12  per  acre  for  the 
large  projects;  on  smaller  ones  it  may  be  much  greater. 
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In  some  sections  excellent  results  have  followed  direct  seeding,  but  success 
by  this  method  is  very  variable.  In  the  Rocky  Mountain  region  wherever  there 
are  seed  trees  present,  natural  regeneration  is  cheaper  than  artificial  regenera- 
tion. The  only  exception  to  this  rule  is  in  the  lower  forest  zone  where  precipita- 
tion is  very  light,  and  it  is  extremely  difficult  to  get  adequate  reproduction.  This 
applies  especially  to  the  yellow  pine  type  in  the  southern  Rocky  Mountains. 

THE  FACrETG  COAST  BEOION 

DouGi^As  Fir  Type 

PRACTICALLY  all  of  the  territory  west  of  the  Cascade  Mountains  in 
Oregon  and  Washington — the  Coast  Range,  the  bottom  lands,  the  foot- 
hills, and  lower  western  slopes  of  the  Cascade  Mountains — ^belongs  to 
this  type.  It  was  originally,  and  much  of  it  is  still,  covered  with  a  solid  and  very 
dense  forest  consisting  largely  of  Douglas  fir.  With  it  in  greater  or  less 
abundance  are  associated  such  commercially  important  species  as  western  hem- 
lock^ western  red  cedar,  Sitka  spruce,  amabilis  fir,  and  grand  fir.  These  species 
will  occupy  a  minor  place,  and  the  management  of  Douglas  fir  receive  first  atten- 
tion from  the  forester.  This  type  is  now  being  exploited  by  lumbermen  more 
than  any  other  t)rpe,  and  is  sure  to  be  for  many  years  the  most  active  lumber 
manufacturing  district  in  the  country. 

A  good  deal  of  the  land  originally  occupied  by  the  heavy  forests  of  this 
type  has  been  cleared  for  agricultural  use,  and  still  more  will  be.  But  there  yet 
remains  an  enormous  area,  possibly  10,000,000  acres,  in  western  Or^[on  and 
Washington,  which  is  ultimate  forest  land,  i.  e.,  it  is  too  steep,  or  too  stony,  to  be 
worth  clearing.  This  area  has  tremendous  possibilities  for  timber  producton,  and 
it  is  a  most  important  public  duty  to  see  that  this  ultimate  forest  land  be  kept 
perpetually  at  its  maximum  degree  of  forest  productivity. 

About  a  third  of  the  ultimate  forest  land  of  this  type  is  under  the  control 
of  the  Federal  Government  and  the  balance  is  in  the  ownership  of  lumber  com- 
panies, both  large  and  small,  railroads,  and  individuals.  The  future  of  this  great 
region,  therefore,  devolves  quite  largely  upon  the  private  owner.  It  is  to  be 
expected  that  the  area  controlled  by  the  Federal  Government  will  be  kept  for- 
ested so  as  to  produce  the  maximum  amount  of  forest  crops  perpetually. 

In  this  region  there  is  an  abundance  of  wood  for  domestic  uses  on  farms ; 
there  is  no  particular  occasion  for  artificial  wind-breaks  and  shelter  belts,  and 
there  is  no  afforestation  of  naturally  treeless  land  to  do.  The  problem,  there- 
fore, is  merely  to  reforest  in  the  best  possible  fashion  the  ultimate  forest  land,  as 
fast  as  the  virgin  timber  is  removed  by  fire  or  logging,  with  a  view  solely  to 
timber  production. 

The  exigencies  of  logging  with  donkey  engines  in  the  Douglas  fir  type  are 
such  that  some  form  of  clean  cutting  is  quite  essential,  and  this  system  fits  in 
well  with  the  requirements  of  the  species  for  an  opportunity  to  germinate  in  the 
open  on  a  mineral  seed  bed,  and  to  develop  a  pure,  even-aged  stand.  Clean  cut- 
ting is  practiced,  therefore,  in  cutting  in  this  type  and  usually  the  slash  is  burned 
afterward. 
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On  the  private  lands  now  being  logged  no  attention  is  paid  to  securing  a 
second  crop,  and  the  land  is  usually  abandoned  to  fire  and  brush.  Sometimes  it 
becomes  reforested  from  solitary  cull  trees  which  were  left  standing,  or  from 
adjacent  green  timber;  often  it  is  run  over  by  a  second  or  third  fire  which 
effectually  prevents  it  from  restocking.  On  the  National  Forests  this  type  is  so 
cut  as  to  assure  its  reforestation  by  natural  means. 

All  things  considered,  natural  regeneration  seems  to  be  preferable  to  arti- 
ficial, wherever  it  can  be  practiced.  Under  the  following  conditions,  however,  it 
cannot  be  used  successfully  and  artificial  methods  are  indicated. 

"1.  In  very  decadent  stands,  where  the  Douglas  fir  is  past  the  seed-bearing 
age  and  the  forest  is  given  over  to  hemlock,  grand  fir,  and  other  secondary  species 
not  desired  in  the  next  crop,  artificial  methods  must  be  resorted  to  in  order  to 
secure  a  second  crop  of  the  desired  species,  Douglas  fir.  A  good  many  such 
stands  exist  in  western  Washington. 

"2.  In  areas  where  seed  trees  are  very  liable  to  be  wind-thrown  if  left  soli- 
tary, it  is  wisdom  to  artificially  reforest  rather  than  to  run  a  large  risk  of  losing 
the  seed  trees  before  they  have  seeded  up  the  area.  Such  areas  are  not  common, 
but  they  do  occur  on  certain  kinds  of  soil  and  in  certain  exposed  situations. 

"3.  Where  all  the  trees  in  the  stand  are  sound  and  high  grade,  and  where 
every  tree  has  a  high  merchantable  value,  it  may  be  economically  more  profitable 
to  log  every  tree  and  artificially  restock  the  areas  than  to  leave  trees  of  high  mer- 
chantable value  as  seed  trees.    Such  a  condition  as  this  is  rare  in  the  Northwest. 

"4.  Where  it  is  important  to  secure  a  cover  at  once  and  it  is  not  policy  to 
wait  even  a  year  for  the  natural  reproduction,  as  on  a  city  watershed,  or  where 
the  competition  of  brush  is  feared,  or  where  erosion  is  to  be  guarded  against, 
some  method  of  artificial  reforestation,  preferably  planting,  must  be  resorted  to."* 

Although  reforestation  may  be  accomplished  by  seed  sowing  in  spots  at  an 
average  cost  of  $4.25  per  acre,  planting  is  a  much  surer  method.  Direct  seeding 
is  uncertain  and  chances  for  failure  are  great. 

Planting  can  be  done  in  the  most  favorably  situated  localities  in  such  a  way 
as  to  be  successful  for  $8.50  per  acre,  but  the  cost  will  be  greater  when  the  trans- 
portation charges  for  plants  and  labor  are  high.  The  cost  per  acre  on  an  average 
accessible  tract  in  this  locality  will  be  about  as  follows,  assuming  that  681  trees 
arc  planted  per  acre — ^i.  e.,  that  they  are  spaced  8  feet  by  8  feet,  the  spacing  now 
used  on  the  National  Forests: 


Nursery-grown  1-1  transplants  ready  for  shipment. 

Transportation,  nursery  to  planting  site 

Labor  of  planting 

Supervision   

Total 


$2.72 

.51 

4.77 

M 

$8.85 


♦  "Natural  vs.  Artificial  Regeneration  in  the  Douglas  Fir  Region  of  the  Pacific  Coast,' 
by  Thornton  T.  Munger.    "Proceedings  of  the  Society  of  American  Foresters,"  VIT,  2. 
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"The  practicability  of  planting  is,  of  course,  contingent  upon  the  possibility 
of  securing  plants.  For  large  operators  or  for  the  Forest  Service,  which  raises 
its  own  trees,  the  cost  of  the  trees  is  lower  than  it  would  be  for  the  small  operator 
who  has  but  a  small  tract  to  reforest  each  year  and  must  buy  his  planting  stock 
of  a  commercial  nursery,  and  must  run  the  risk  of  not  being  able  to  get  any 
locally  grown  nursery  stock  when  he  wants  it."* 

Douglas  fir  will  ordinarily  be  used  pure,  except  in  special  cases  where  it  is 
desirable  to  use  some  red  cedar,  Sitka  spruce,  white  pine  or  noble  fir  with  it. 

In  addition  to  the  cut-over  areas  that  require  artificial  reforestation,  there 
are  bums  in  this  type,  denuded  by  severe  crown  fires,  that  need  artificial  treat- 
ment. Douglas  fir  shows  a  remarkable  ability  to  re-establish  a  stand  after  fire, 
but  it  is  chiefly  the  second  or  third  fire  at  short  intervals  on  the  same  ground  that 
makes  artificial  planting  necessary.  The  bums  will  be  reforested  in  the  same 
method  that  is  applicable  on  cut-over  land.  It  is  usually  best  to  plant  up  a  burn 
as  soon  as  possible,  before  the  bmsh,  which  might  be  a  handicap  to  the  plants 
and  to  the  planting  operations,  becomes  rank. 

Though  there  seems  to  be  a  well-nigh  inexhaustible  supply  of  virgin  timber 
in  the  Douglas  fir  region,  and  present  stumpage  prices  are  very  low,  yet  the  field 
is  very  attractive  to  the  forester  and  commercial  planting  will  undoubtedly  be 
profitable,  provided  a  reasonable  rise  in  the  value  of  stumpage  is  assumed.  The 
following  tablet  indicates'  the  yields  of  merchantable  material  that  can  be  ex- 
pected from  the  better  classes  of  forest  soil  in  this  region  (only  trees  over  18 
inches  in  diameter  being  included. 

Age,  Years.  Peet  B.  M.  per  acre. 

50  28,000 

60  41,000 

70  51,700 

80  61,100 

90  70,300 

100  79,800 

110  90,300 

120  101,500 

130  113,000 

A  rotation  of  60  to  100  years  should  produce  timber  of  fair  size  for  general 
purposes,  and  an  even  shorter  rotation  will  give  good  round  timber  in  abundance. 
The  longer  rotation  would  probably  be  used  by  the  government,  while  the  shortest 
practicable  period  would  be  chosen  by  the  private  owner.  Periodic  thinnings  are 
possible  and  practicable,  provided  market  conditions  are  satisfactory,  in  Douglas 
fir  stands  from  the  time  they  are  36  or  40  years  old. 

The  following  table,  quoted  from  "Practical  Forestry  in  the  Pacific  North- 
west,*' by  Mr.  E.  T.  Allen,  is  a  useful  guide  in  determining  the  profits  from  the 


*  ''Natnral  vs.  Artificial  Regeneration  in  the  Douglas  Fir  E^on  of  the  Paciiic  Coast," 
by  Thornton  T.  Munger.    "Proceedings  of  the  Society  of  American  Foresters,"  VII,  2. 
tFrom  Forest  Service  Circular  175. 
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growing  of  Douglas  fir.    It  is  prepared  from  the  yield  table  above  allowing  five 
extra  years,  to  make  it  conservative,  for  the  stand  to  become  established: 
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If  the  original  investment  is  $10.00  per  acre  ($7.50  for  the  planting  and 
$2.60  for  the  land),  and  the  annual  carrying  charges  are  10  cents  an  acre,  this 
plantation  would  have  cost  its  owner  at  the  end  of  60  years  $6.31  per  M  feet  if 
he  figures  his  investment  at  6%  ($  .63x10  +  $  .101x10).  Hence  if  he  can 
sell  his  crop  at  the  end  of  60  years,  and  there  is  no  doubt  that  he  could,  for  $6.31 
per  thousand,  he  would  make  6%  on  his  investment,  and  in  addition  have  the 
land  and  the  returns  from  the  periodic  thinnings. 

The  Sugar  Pine  Type 

This  is  the  characteristic  type  of  central  and  northern  California  and  extreme 
southern  Oregon  on  the  Sierra  Mountains,  on  the  Coast  Range,  and  on  the  cross 
ranges,  and  comprises  the  important  timber  zone  where  the  moisture  and  tem- 
perature are  favorable  to  a  coniferous  forest.  Not  excepting  the  redwood  t3rpe  it 
is  the  timber  type  of  California.  Its  distinctive  component  is  sugar  pine,  which 
occupies  from  16%  to  60%  of  the  stand.  With  the  sugar  pine  are  found  in  an 
exceedingly  irregular  mixture,  western  yellow  pine,  JeflFrey  pine,  incense  cedar, 
Douglas  fir,  white  fir,  and  several  other  species. 

Its  forests  are  usually  uneven-aged,  rather  open,  and  rather  brushy.  Except 
for  a  somewhat  diflFerent  exterior  appearance  due  to  the  prevalence  of  sugar  pine 
and  incense  cedar,  the  forest  resembles  strongly  the  yellow  pine  type,  in  its  silvical 
characteristics  and  requirements,  and  at  its  geographic  limits  and  on  all  dry 
situations  within  its  range  it  grades  into  this  type  imperceptibly. 

A  considerable  proportion  of  this  type,  certainly  a  half  of  it,  lies  within  the 
National  Forests.    The  remainder  is  under  private  control. 

The  silvicultural  management  of  the  sugar  pine  type  will  be  very  similar  to 
that  used  for  the  yellow  pine  type,  i.  e.,  a  selection  method  of  cutting  with  natural 
reproduction.  Ordinarily  artificial  reforestation  will  not  be  necessary  in  the  man- 
agement of  this  type,  even  as  an  auxiliary  to  Nature,  except  on  badly  deforested 
burns. 

The  burns,  which  are  the  only  field  for  artificial  reforestation  in  this  type, 
present  a  difficult  problem  to  the  forester  on  account  of  the  brush  or  "mock- 
chaparral"  with  which  they  are  covered.  The  brush  fields,  of  which  there  are  in 
need  of  reclamation  in  northern  California  and  southern  Oregon,  certainly  200,000 
acres,  are  the  result  of  repeated  fires  which  have  successively  decreased  the 
chances  of  natural  reproduction  and  increased  the  density  of  the  brush.  There 
are  so  many  difficulties  in  reforesting  this  type  that  the  only  method  which  prom- 
ises real  success  is  the  planting  of  nursery-grown  stock. 
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This  is  rather  a  slow-growing  type,  probably  not  exceeding  at  best  250  board 
feet  per  acre  per  year.  Planting,  therefore,  for  the  purpose  of  growing  timber 
would  not  be  a  profitable  investment  for  private  capital  under  present  economic 
conditions;  artificial  reforestation  in  this  type  will  be  practiced  only  by  the  gov- 
ernment in  order  to  restore  waste  areas  to  productivity. 

WESTERN  Yelix)w  Pine  Type 

This  is  one  of  the  most  widespread  timber  types  in  the  country,  and  in  addi- 
tion to  being  found  in  the  drier  Pacific  Coast  forests  it  occurs  throughout  the 
Rocky  Mountain  States.  In  the  Pacific  Coast  region  proper  it  occurs  on  the 
east  slopes  of  the  Cascade  Mountains  in  Oregon  and  Washington,  on  the  interior 
mountain  ranges  of  these  States,  on  the  drier  exposures  within  the  white  pine 
r^on  of  northern  Idaho,  and  on  the  California  mountains  on  situations  too  hot 
and  dry  for  the  sugar  pine  t3rpe.  On  the  east  slope  of  the  Cascades  it  forms  a 
solid  belt  of  timber  with  an  altitudinal  breadth  of  1,500  feet  or  so,  extending 
from  the  desert,  or  "dry  timber  line"  to  the  upper  slopes,  where  it  gives  way 
to  the  fir  type. 

This  yellow  pine  type  is  the  important  commercial  type  within  its  range,  for 
yellow  pine  is  one  of  the  most  useful  of  the  western  conifers.  In  places  the  stand 
is  practically  pure  western  yellow  pine  over  large  areas ;  in  other  places  there  is 
a  varying  amount  of  Douglas  fir,  lodgepole  pine,  white  fir,  grand  fir,  western 
larch,  and  incense  cedar.  Usually  the  forest  is  very  uneven-aged,  and  an 
abundance  of  seedlings  and  saplings,  in  groups,  fills  up  the  gaps  in  the  loose 
canopy  of  the  older  trees.  This  type  occupies  a  region  in  which  the  climate  is 
unfavorable  to  most  tree  species  and  in  which  growth  is  ordinarily  slow  even 
for  yellow  pine. 

Some  of  the  land  within  this  type  is  agricultural,  but  the  majority  of  it  is  so 
dry  or  so  cold,  or  so  rocky,  or  so  steep  that  it  should  remain  forested  perpetually 
and  be  one  of  the  Nation's  sources  of  lumber.  Possibly  a  half  of  this  type  in  the 
Pacific  Coast  region  is  within  public  ownership  in  the  National  Forests  and 
Indian  Reservations.  Most  of  the  rest  is  held  by  large  lumber  companies,  and  a 
little  is  held  as  a  part  of  ranches  or  woodlots. 

The  method  of  silviculture  which  is  indicated  for  this  yellow  pine  type,  and 
which  is  now  being  put  into  practice  with  good  success  on  the  National  Forests,  is 
a  selection  method  of  cutting.  As  in  the  sugar  pine  typt,  there  is  practically  no 
occasion  to  use  any  method  of  artificial  reforestation  in  the  yellow  pine  type 
proper,  for  the  selection  method  of  cutting  meets  so  nicely  the  silvical  require- 
ments of  the  tree.  This  type,  moreover,  is  singularly  free  from  disastrous  fires, 
so  that  seldom  is  so  large  an  area  devasted  that  it  does  not  become  reforested 
naturally. 

Land  Bordering  the  Yelix)w  Pine  Type 

In  the  naturally  treeless  land  of  central  Washington  and  Or^on,  borderii^ 
the  yellow  pine  belt,  is  a  ranching  region.  Here  small  blocks  of  trees  are  very 
desirable  to  supply  fuel,  posts,  etc.,  for  local  use,  to  act  as  wind-breaks,  and  for 
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their  scenic  effect.  These  skelter  belts,  or  woodlots,  must  be  located  where  they 
may  be  irrigated  or  sub-irrigated,  for  the  climate  is  usually  too  dry  to  grow  trees 
without  artificial  help.  Severe  winters  and  occasional  late  frosts  compel  the 
use  of  fairly  hardy  trees.  The  only  practicable  method  of  starting  these  planta- 
tions is  by  planting  nursery-grown  stock  (or  cuttings,  in  the  case  of  poplars  and 
willows).  The  spacing  will,  of  course,  depend  upon  the  object  of  the  owner  and 
the  species  to  be  used.  For  wind-breaks  it  would  not  be  wider  than  4x4  feet, 
while  for  fuel  purposes  with  rapid-growing  species  it  might  be  as  wide  as  7  x  7 
feet.  The  climate  is  so  variable  in  this  region  that  the  choice  of  species  must  be 
decided  locally.  In  general,  frost-hardy,  drought-resistant,  rapid-growing  hard- 
woods only  are  desirable.  The  following  seem  to  meet  the  requirements  of  the 
region — if  they  can  be  watered  enough  to  get  a  start — green  ash,  box-elder, 
various  species  of  poplars,  black  cherry,  white  willow,  white  elm,  and  red  oak. 
In  the  warmer  parts  of  the  Pacific  Coast  r^on  in  southern  California,  eucalyptus 
will  be  used.  The  usefulness  of  such  planting  is  very  evident,  but  the  profit  can- 
not be  estimated.    Returns  will  depend  greatly  upon  local  site  conditions. 

Redwoch)  Type 

Though  geographically  a  small  and  local  type,  the  redwood  forest  must  be 
considered  separately,  for  it  is  economically  very  important. and  silvicaUy  is  un- 
like any  of  the  other  t3rpes  of  the  country.  It  occupies  a  narrow  strip  along  the 
California  coast  north  of  Monterey  County  and  within  the  ''fog  belt,"  i.  e.,  within 
25  miles  or  so  of  the  shore  line.  Redwood  trees  which  reach  a  diameter  of  5  to  15 
feet  and  sometimes  a  height  of  over  300  feet,  dominate  the  stand,  though  on  slopes 
particularly  such  species  as  tanbark  oak,  white  fir,  Douglas  fir,  and  western  hem- 
lock are  numerous. 

Redwood  produces  a  good  all-purpose  wood  of  ready  merchantability.  Its 
stands  are  extremely  heavy  and  offer  an  attractive  field  for  the  lumberman  in 
spite  of  the  difficulties  of  handling  the  giant  trees.  Logging  has  been  in  progress 
in  this  type  for  many  years  and  quite  a  proportion  of  the  virgin  forest  has  been 
cut  over.  A  good  deal  of  the  original  forest  land  in  this  type  is  suitable  for 
farming  and  will  in  time  be  cleared  for  cultivation  or  pasturage,  but  much  of  it 
is  too  steep  for  agricultural  use  and  should  be  kept  forested.  Practically  all  of 
the  redwood  type  is  in  private  ownership  and  most  of  it  is  in  the  hands  of  large 
lumber  companies.  The  future  of  this  type,  therefore,  depends  upon  the  care 
given  it  by  these  private  owners. 

The  customary  method  of  logging  redwood  is  extremely  destructive  of  the 
forest  and  leaves  it  in  very  bad  condition  for  natural  regeneration.  After  the 
trees  are  all  felled,  the  area  is  burned  over  by  a  hot  slash  fire.  The  logs  are  then 
bucked  and  hauled  out  by  donkey  engines.  This  process  kills  most  of  the  youi^ 
trees,  and  subsequent  uncontrolled  slash  fires  are  apt  to  kill  any  reproduction 
that  might  start  later.  A  very  few  companies  are  cutting  their  timber  con- 
servatively and  protectii^  the  cut-over  land  with  a  view  to  securing  subsequent 
crops  of  timber. 

Redwood  is  one  of  the  few  conifers  that  coppice  from  the  stump,  and  its 
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sprouts  are  vigorous  and  will  mature  into  good  trees.  This  characteristic  is  the 
key  to  the  forester's  management  of  this  type.  If  logging  methods  can  be  modi- 
fied and  fires  controlled,  the  regeneration  of  the  forest  after  logging  can  be 
secured  in  this  way  by  natural  means  at  low  cost.  In  some  stands,  however,  the 
original  redwood  trees  are  so  scattered  that  the  sprouts  would  be  too  wide  spaced 
to  make  a  good  quality  of  second  growth. 

Artificial  means,  therefore,  are  in  such  cases  necessary  to  fill  in  the  gaps. 
This  will  be  done  by  planting  nursery-grown  trees.  Redwood  is  probably  the 
most  desirable  of  any  of  the  native  trees  for  this  purpose ;  one  lumber  company 
is  using  eucalyptus.  The  number  of  trees  to  be  planted  and  the  cost  of  the  work 
will  depend  wholly  upon  the  number  of  sprouts  already  present. 

There  are  also  cut-over  areas  within  the  redwood  type  which  have  been  so 
completely  denuded  by  logging  and  fire  that  they  must  be  reforested  artificially  in 
order  to  bring  them  back  to  productive  condition.  Eucalyptus  is  suggested  for 
this  purpose,  but  it  cannot  be  said  yet  whether  it  will  be  ultimately  successful 
or  not. 

In  "Practical  Forestry  in  the  Pacific  Northwest,"  Mr.  E.  T.  Allen  says  of  the 
redwood  type :  ''Government  studies  on  the  northern  California  coast  prove  con- 
clusively, however,  that  this  is  our  most  rapid  growing  native  commercial  tree.  In 
thirty  years,  on  fair  soil,  it  will  produce  a  tree  16  inches  in  diameter,  80  feet  high, 
and  some  45-year-old  stands  run  20  to  30  inches  on  the  stump,  and  about  100  feet 
high.  There  is  little  question  of  the  profit  of  growing  redwood  provided  the 
difficulties  described  elsewhere  of  getting  a  dense  crop  started  are  overcome." 
Conservative  forest  management  in  this  type  by  any  reasonably  cheap  method  of 
natural  or  artificial  reforestation  should  be  financially  profitable  to  the  private 
owner  assuming  that  the  value  of  stumpage  will  constantly  increase.  Second 
crops  of  redwood  should  be  of  good  size  for  the  sawmill  in  50  years,  and  if 
eucalyptus  can  be  successfully  grown  on  these  lands  the  new  forest  would  be 
merchantable  in  even  shorter  time. 

Western  White  Pine  Type. 

Most  of  northern  Idaho  and  adjoining  small  portions  of  the  States  of  Wash- 
ington and  Montana  on  the  west  side  of  the  Continental  Divide  are  occupied  by 
the  white  pine  forest  region,  and  about  a  half  of  this  area  belongs  to  the  white 
pine  type.  This  forest  type  occupies  the  lower  slopes  of  the  mountains,  which, 
with  its  humid  and  rather  mild  climate,  is  pre-eminently  adapted  to  the  growth 
of  western  white  pine.  This  tree  is  perhaps  the  most  valuable  of  the  important 
western  conifers,  and  its  propagation  will  therefore  control  the  forest  manage- 
ment in  this  region.  It  forms  in  the  virgin  woods  at  least  50%  of  the  stand  over 
large  areas,  though  it  is  by  no  means  everywhere  the  dominant  tree.  Douglas 
fir,  western  larch,  western  red  cedar,  Engelmann  spruce,  western  hemlock,  lodge- 
pole  pine,  and  western  yellow  pine  all  occur  in  greater  or  less  abundance  in  this 
region,  and  on  the  drier  sites  a  mixture  of  larch,  yellow  pine,  and  Douglas  fir 
takes  the  place  of  the  white  pine  type  proper. 

The  white  pine  forests  are  usually  rather  dense,  rather  uneven-aged,  and 
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are  composed  of  trees  of  medium  size.  The  climate  is  favorable,  and  hence 
growth  is  rapid,  as  in  the  Douglas  fir  t3rpe  west  of  the  Cascades. 

Quite  a  large  proportion  of  this  type  is  on  land  which  will  eventually  be 
cleared  for  agricultural  use,  but  a  good  deal  of  it,  especially  most  of  that  within 
the  National  Forests,  is  ultimate  forest  land.  Probably  over  half  of  it  falls  within 
the  National  Forests,  and  the  rest  is  privately  owned,  except  for  a  few  hundred 
thousand  acres  within  an  Idaho  State  Forest.  This  region  is  now  the  scene  of 
very  active  logging  operations,  and  it  will  undoubtedly  always  be  an  important 
timber  producing  district.  This  region  has  the  capacity  to  produce  such  a  latge 
quantity  of  high  value  timber  that  here  intensive  forest  management  should  be 
profitable  to  the  individual  owner  (i.  e.,  the  large,  stable  companies  that  are  in 
business  for  an  indefinite  time),  as  well  as  to  the  government. 

Artificial  reforestation  should  be  used  to  supplement  natural,  and  is  required 
for  burned  lands  of  which  there  is  a  considerable  area.  The  method  of  artificial 
reforestation  recommended  for  white  pine  is  like  that  for  the  Pacific  Coast 
types — planting  of  nursery-grown  stock.  Direct  seeding  has  been  so  unsuccessful 
as  not  to  be  advisable,  and  one  of  the  chief  causes  for  its  failure  seems  to  be  the 
high  mortality  the  first  year  during  the  hot,  dry  weather. 

White  pine  is  the  species  recommended  for  general  use  wherever  it  naturally 
reaches  good  development.  With  it  should  be  planted  a  25%  to  50%  mixture 
of  other  trees  as  fillers  and  for  an  understory — ^western  larch,  Engelmann  spruces, 
and  western  red  cedar — since  white  pine  is  too  intolerant  to  do  well  in  an  abso- 
lutely pure  stand.  The  white  pine  and  larch  stock  should  be  either  1 — 2  or  2 — ^1 
transplants,  while  the  Engelmann  spruce  and  red  cedar  should  be  2 — 1.  A  spac- 
ing of  8  X  8  feet  is  probably  ideal  for  this  type  when  both  cost  and  silvicultural 
results  are  considered.  If  60%  of  the  plants  are  white  pine  and  the  balance 
of  the  other  species  there  would  be  408  white  pines  per  acre.  An  estimate  of  the 
cost  of  establishing  such  a  plantation  of  mixed  species  is  as  follows : 


•  ZS  IMC 


Nursery  stock  ready  for  shipment,  mixed  species $4.25  $2.89 

Transportation,  nursery  to  planting  site .50  .34 

Labor  of  planting 6.50  4.42 

Supervision    1.25  .85 


Total $12.50  $8.50 


It  is  estimated  that  this  white  pine  land  is  capable  of  producing  at  least  600 
board  feet  per  acre  per  year.  The  length  of  rotation  necessary  to  give  timber  of 
a  fair  commercial  size  is  120  years,  so  that  plantations  made  now  should  yield 
76,000  board  feet  after  120  years.  Thinnings  would,  of  course,  yield  returns 
somewhat  sooner.  But  even  at  the  relatively  large  initial  cost  of  planting,  the 
planting  of  white  pine  on  ultimate  forest  land  is  a  profitable  investment  for  a 
long-term  concern,  when  it  is  considered  that  its  stumpage  is  steadily  and  rafndly 
rising  in  value.  This  is  one  of  the  few  forest  types  of  the  West  of  which  this 
may  be  said.  '^ 
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The  volume  growth  of  white  pine  stands  is  probably  somewhat  less  than  that 
in  the  Douglas  fir  type,  but  its  wood  is  of  higher  value.  Therefore  the  monetary 
yield  from  the  white  pine  type  should  be  comparable  with  that  from  the  Douglas 
fir  type.  The  tables  showing  the  cost  of  growing  Douglas  fir  may  be  used  also 
to  determine  the  profit  in  growing  white  pine. 

Fir  Type 

The  upper  slopes  of  both  sides  of  the  Cascade  Mountains  of  Oregon  and 
Washington,  the  upper  slopes  of  the  Sierra  Mountains  of  California  above  the 
zonal  ranges  of  the  commercial  sugar  pine  forests,  and  the  upper  slopes  of  the 
Blue  Mountains  of  eastern  Oregon,  are  occupied  by  a  forest  which  may  be  called 
the  fir  type,  because  it  consists  largely  of  various  species  of  Abies — A.  nobilis, 
amabilis,  concolor,  lasiocarpa,  shastensis,  and  magnifica. 

Practically  all  the  land  embraced  within  the  exterior  limits  of  this  type  was 
originally  and  still  is  forested.  Since  the  most  of  it  lies  above  the  highest  cli- 
matic contour  at  which  agriculture  can  be  practiced  successfully,  this  type  is  prac- 
tically all  ultimate  forest  land.  For  this  reason  it  is  of  the  greatest  economic  im- 
portance. 

Denuded  burned  lands  require  reforestation  and  planting  may  be  occasionally 
practicable  after  logging  in  the  place  of  natural  reproduction.  Growth  is  slow 
in  this  type  and  initial  cost  of  reforestation  large,  hence  planting  cannot  be  con- 
sidered financially  profitable.  Its  chief  importance  rests  upon  the  necessity  of 
protecting  the  flow  of  important  streams. 

SuB-AtPiNE  Type 

There  is  no  commercial  forest  planting  in  this  type.  It  is  purely  a  protective 
forest  composed  principally  of  lodgepole  pine,  Alpine  fir,  mountain  hemlock  and 
white  bark  pine.  It  occurs  on  the  high  mountains  throughout  the  Pacific  Coast 
region  above  the  fir  type  and  the  zone  of  timber  of  commercial  size. 

Afforestation  of  Treeless  Land  with  Eucalypts 

Most  of  southern  California  and  a  considerable  proportion  of  the  low- 
altitude  valleys  of  northern  California  are  naturally  treeless,  yet  these  regions, 
particularly  southern  California,  are  very  much  in  need  of  trees  for  several  pur- 
poses— for  timber,  for  fuel,  posts,  poles,  ties,  and  lumber;  for  watershed  pro- 
tection on  the  mountain  sides,  for  wind-breaks,  and  for  scenic  effects  about 
ranches.  The  problem  here,  therefore,  is  the  afforestation  of  desert  lands,  and 
it  is  a  problem  which  has  bafiled  foresters  for  a  number  of  years  and  which  is 
still  far  from  being  satisfactorily  settled.  There  are  several  types  of  treeless 
land  in  this  great  region — chaparral-covered  mountain  sides  at  both  high  and 
low  altitudes,  almost  vegetationless  desert  plateaux,  and  deep-soiled  valley  land, 
both  irrigable  and  non-irrigable.  No  one  method  of  afforestation  is,  of  course, 
applicable  to  all  these  t3rpes  of  land,  and  care  must  be  exercised  to  apply  the 
proper  treatment  on  each  tract. 
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The  small  annual  precipitation,  its  great  irregularity,  the  heat  and  dryness  of 
the  atmosphere,  all  combine  to  make  the  operation  of  afforestation  extremely 
difficult  here.  To  attain  success  good  judgment  in  the  choice  of  species  and  meth- 
ods and  care  in  the  selection  of  the  planting  stock  are  essential.  Eucalyptus  has 
been  the  favorite  genus  to  use  in  this  region  in  the  past  few  years,  and  its  merits 
have  been  advertised  widely  by  commercial  real  estate  and  nursery  companies. 
Phenomenal  yields  have  been  ascribed  to  it,  and  its  hardiness  and  adaptability 
have  been  much  exaggerated. 

At  low  altitudes  throughout  California,  various  species  of  eucalyptus  are 
planted  for  shade  and  ornament,  and  in  southern  California  are  a  good  many 
thousand  acres  of  commercial  woodlots  and  of  wind-breaks,  chiefly  of  blue  gum 
(E.  globulus).  Eucalyptus  planting  in  California  is  therefore  by  no  means  wholly 
in  the  experimental  stage.  The  question  is  on  what  sites  and  under  what  con- 
ditions is  it  practicable  and  profitable,  and  what  methods  should  be  used. 

First,  it  may  be  said  that  eucalyptus  should  not  be  planted  where  a  tem- 
perature below  26**  F.  is  experienced,  or,  to  be  still  safer,  where  30**  F.  is  the 
minimum.  Eucalyptus  is  really  successfully  planted  only  where  it  can  be  culti- 
vated or  irrigated  at  the  start,  except  possibly  in  the  humid  coastal  belt  or  in  sub- 
irrigated  valleys.  Where  it  is  not  irrigated,  the  water  table  must  be  within  12 
feet  of  the  surface.  This  limits  the  range  for  commercial  planting  in  arid  regions 
practically  to  agricultural  or  semi-agricultural  areas.  It  is  a  mistake  to  believe 
that  successful  plantations  can  be  established  on  dry  rocky  mountain  sides.  The 
planting  of  such  sites  and  of  the  chaparral-covered  slopes  has  usually  met  with 
failure,  after  repeated  attempts  with  a  variety  of  species. 

Even  after  a  favorable  site  for  planting  is  found,  the  establishment  of  the 
plantation  requires  more  skill  and  money  and  consequent  care  than  an  ordinary 
coniferous  plantation  in  a  forested  region. 

Methods :  The  only  method  of  establishing  a  plantation  is  by  planting  nur- 
sery-grown stock.  Direct  seeding  is  entirely  out  of  the  question.  Since  many 
species  of  eucalypts  are  good  sprouters,  subsequent  crops  will  start  frc«n  the 
coppice  sprouts,  so  that  a  plantation,  once  established,  may  be  kept  forested 
indefinitely. 

It  is  best  to  grow  the  plants  in  seed  boxes  or  flats  for  a  few  weeks  until  they 
are  about  two  inches  tall,  then  transplant  them  to  individual  pots  in  which  they 
are  left  for  a  few  months  more.  They  will  then  be  5  to  7  inches  tall,  but  may  be 
set  out  in  the  planting  site  without  disturbing  their  root  systems.  This  method  of 
pot  planting  implies  that  the  nursery  is  close  to  the  planting  site.  Where  it  is  not, 
the  plants  will  be  transplanted  in  the  nursery  in  the  usual  manner. 

A  year  before  the  field  planting  is  done,  it  is  very  desirable  to  plow  the  area 
to  get  the  soil  in  good  condition  for  the  plants.  The  setting  of  the  trees  is  done 
in  the  usual  manner  after  danger  of  frost  is  over  and  when  the  ground  is  moist 
between  January  and  April.  A  spacing  of  8  x  8  feet  is  usual  for  woodlot  planting, 
and  4x4  feet  in  a  double  row  for  wind-breaks.  The  plantation  should  be  culti- 
vated during  its  first  year,  as  any  agricultural  crop  is,  so  that  it  may  survive  until 
the  roots  reach  subsoil  moisture,  and  so  that  it  may  not  be  handicapped  by  weeds. 
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In  woodlot  plantations  Monterey  cypress  is  often  used  with  eucalyptus  with  good 
success ;  otherwise  the  plantations  are  usually  pure. 

Species:  There  are  hundreds  of  species  of  eucal)rpts,  but  of  these  five  are 
particularly  worthy  of  attention  by  the  forester  in  this  region — ^the  blue  gum 
(fi.  globulus),  sugar  gum  (B.  corynocalyx) ,  red  gum  (£.  rostrata),  grey  gum 
(B.  tereticomus),  and  manna  gum  (B.  viminalis),  "Whenever  the  selection  of 
species  lies  between  blue  and  sugar  gum,  the  kind  of  product  desired  and  the 
amount  of  soil  moisture  present  must  determine  the  choice.  If  firewood,  piles,  or 
dimension  stuff  is  desired,  the  blue  gum  should  be  selected,  especially  if  there  is 
no  marked  deficiency  of  soil  moisture.  If  poles,  ties,  or  a  wood  of  unusual 
durability  and  strength  is  desired,  the  sugar  gum  should  be  chosen,  particularly 
if  the  situation  is  rather  arid.  The  sugar  gum  is  the  more  drought-resistant,  but 
the  blue  gum  is  the  more  rapid  growing.  Outside  the  planting  range  of  the  blue 
and  sugar  gums,  the  red  gum  commends  itself,  owing  to  its  frost  hardiness  and 
the  durability  of  its  timber.  In  frosty  or  swampy  locations  it  should  receive  first 
preference.  The  uses  of  its  product  are  limited,  however,  by  the  fact  that  it  is 
inclined  to  a  crooked,  brushy  form.  It  is  of  rapid  growth,  and  furnishes  a 
product  which  is  very  durable  in  contact  with  the  soil.  The  grey  gum  is  equally 
rapid  in  growth,  but  is  somewhat  less  frost  hardy  than  the  red.  It  grows  in  good 
form,  especially  in  plantations,  and  furnishes  a  very  durable  timber.  Manna  gum 
grows  very  rapidly,  but  it  is  hardly  worthy  of  consideration,  since  it  is  but  slightly 
more  frost  hardy  than  the  sugar  and  blue  gums,  while  its  timber  is  inferior  to 
that  of  either  species."* 

Yields  and  Returns :  On  proper  sites  there  can  be  no  doubt  of  the  profitable- 
t)f  ss  of  commercial  eucalyptus  planting,  contingent,  of  course,  upon  a  reasonable 
initial  investment  for  land  and  planting,  intelligent  management,  and  accessibility 
to  market.  Areas  suitable  for  eucalyptus  planting,  that  is,  near  transportation 
and  where  the  minimum  temperature  is  not  less  than  24®  F.,  can  be  purchased  for 
about  $30  per  acre.  The  cost  of  preparing  an  acre  of  ground  for  planting  does 
not  ordinarily  exceed  $6.  Seedlings  can  be  purchased  for  $6  per  thousand.  The 
planting  of  1,000  trees  (enough  for  an  acre)  costs  about  $4.  The  cost  of  culti- 
vating and  caring  for  a  plantation  for  two  years  does  not  usually  exceed  $7  per 
acre,  including  the  purchase  of  trees  to  fill  blanks  in  the  plantation.  Any  thin- 
nings made  up  to  the  time  of  the  first  cutting  should  pay  for  themselves.  The 
cost  of  establishing  a  plantation  and  carrying  it  through  the  first  two  years, 
excluding  the  cost  of  land,  is  therefore  about  $23  per  acre. 

Taxes  on  the  class  of  land  used  for  growing  blue  gum  amount  to  about  30 
cents  per  acre  per  year.  Ten  cents  per  acre  per  year  should  be  expended  in  pro- 
tection from  fire.  These  two  items  represent  a  fixed  annual  charge  per  acre  for 
the  10-year  period  before  the  first  cutting.  Discounted  at  4  per  cent,  this  amounts 
to  a  present  investment  of  about  $3.26  per  acre.  The  total  investment  involved 
in  establishing  1  acre  of  plantation  is,  therefore,  about  $66.26. 

Actual  measurements  show  that  an  average  yield  of  about  6.4  standard  cords, 


*  "Handbook  for  Eucalyptus  Planters,"  by  G.  B.  Lull,  Circular  3,  California  State  Board 
of  Forestry. 
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or  8.5  California  cords»  per  acre  is  produced  by  the  best  blue  gum  groves  in  the 
State.  Individual  groves  have  occasionally  done  better.  One  grove  was  found 
which  produced  185.9  standard  cords  in  25  years,  or  about  7.4  cords  per  year. 
Another  produced  over  59  cords  in  nine  years,  or  nearly  6.6  cords  per  year.  On 
the  other  hand,  three  groves  under  average  conditions,  with  fair  soil  and  the 
water  table  not  more  tluin  25  feet  from  the  surface,  show  an  annual  growth  per 
acre  of  only  4.05,  3.9,  and  3.7  cords,  respectively.  Under  unfavorable  condi- 
tions, with  a  deep  water  table  or  with  hardpan  near  the  surface,  the  annual  growth 
in  two  cases  has  been  as  low  as  1.6  cords  and  1.1  cords  per  acre.  An  annual 
yield  of  6.4  cords  per  acre,  or  64  cords  per  acre  in  10  years,  may  therefore  be 
accepted  as  a  fair  estimate  of  what  may  be  obtained  upon  the  best  sites  under 
the  methods  of  management  heretofore  used. 

Assuming  a  stumpage  price  of  $2.50  per  standard  cord,  this  yield  would 
return  $160  in  10  years  from  the  wood  alone.  This  represents  nearly  13%  com- 
pound interest  on  the  original  investment  of  $56.25.  Out  of  that  amount  $30,  the 
cost  of  the  land,  may  be  considered  as  restored  to  the  investor  with  the  harvesting 
of  the  crop,  and  is,  in  effect,  an  additional  return. 

Smce  blue  gum  sprouts  rapidly,  the  same  return  of  64  cords,  worth  $160, 
should  be  obtained  periodically  at  the  end  of  every  10  years  for  at  least  several 
rotations.  In  this  case,  however,  no  additional  expenditure  is  necessary  for 
establishing  or  caring  for  the  plantation.  The  amount  invested  is,  therefore, 
$33.25  ($30  for  land  and  $3.25  for  capitalized  taxes  and  protection).  A  return 
of  slightly  more  than  19%  would  thus  be  realized  in  growing  each  of  the  sprout 
crops  following  the  first,  or  planted,  crop.  This  is  assuming  that  the  value  of  the 
land  remains  unchanged  and  that  this  amount  is  re-invested  periodically  after 
each  crop  is  harvested. 

In  the  figures  just  given  it  is  assumed  also  that  the  operation  is  handled  by 
the  individual  investor  on  an  area  large  enough  to  be  managed  economically. 
This  should  be  not  less  than  50  acres.* 

Eucalyptus  planting  has  not  solved  the  problem  of  the  afforestation  of  the 
treeless  southern  California  hills,  as  the  more  optimistic  hoped  it  would.  No  tree 
is  superior  to  the  eucalypts  for  the  better  class  of  arid  land.  The  unfavorable 
chapparal-covered  hillsides,  however,  which  have  so  far  resisted  all  attempts  to 
reforest  them  with  eucalypts  and  with  conifers  must  probably  long  remain 
forestless. 


*  "Yield  and  Return  of  Blue  Gum  in  California,"  by  T.  D.  Woodbury.    Forest  Service 
Circular  210. 
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What  to  Do  With  Idle  Land 

N  nearly  every  farm  there  is  some  idle  land 
unsuited  for  the  production  of  an  agricultural 
crop.  For  the  ordinary  purposes  of  cultiva- 
tion such  bare  land  has  no  value. 

It  can  be  made  valuable  by  planting 
timber  trees.  While  the  returns  cannot  be  realized  this 
season  or  next,  or  even  the  season  after,  as  in  the  case  of 
the  ordinary  farm  crop,  yet  these  trees  are  the  only 
plants  which  can  thrive  on  such  soil. 

Moreover,  they  need  practically  no  attention  after 
being  planted.  The  growth  both  in  height  and  in  diam- 
eter is  surprisingly  rapid.  They  offer  the  means  of  making 
productive  land  which  otherwise  would  be  worth  nothing. 

Returns 

The  returns  vary  for  different  species  of  trees,  but 
for  white  pine — which  is  one  of  the  best  trees  to  plant 
from  a  commercial  standpoint — jBgures  have  been 
worked  out  by  government  and  state  foresters.  These 
authorities  agree  that  the  most  proJB table  time  to  cut  a 
stand  of  planted  white  pine  is  40  to  50  years  after  plant- 
ing. The  value  at  30  years  on  average  soil  is  estimated 
at  35,000  to  45,000  board  feet  of  lumber  per  acre. 
This  should  have  a  stumpage  value  (value  of  the  wood 
standing)  of  $200.00  to  $400.00  per  acre. 

Aside  from  the  direct  returns  realized  from  the  sale 
of  the  trees,  a  timber  tract  has  another  value.  It  is  not 
only  valuable  in  itself,  but  it  increases  the  value  of  the  farm. 

It  represents  a  present  profit  because  it  increases  the 
value,  not  alone  of  the  unproductive  land  on  which  it 
stands,  but  also  of  every  cultivated  acre  in  the  farm.  A 
farm  which  contains  idle  land  will  command  a  better  price 
if  this  land  is  planted  with  timber  than  if  left  bare. 
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THE  FOriEST  PLANTERS  GUIDE 


Planting  Disttinces 


NUMBER  OF  TREES  OR  PLANTS  ON  AN  ACRE  AT 
VARIOUS  DISTANCES 

At    3  feet  apart  each  way 4,761       At  12  feet  apart  each  way.. 

-At    4  feet  apart  each  way 2,729      At  IS  feet  apart  each  way-- 

Al     5  feet  apart  each  way 1,?42      At  18  feel  ajrart  each  way.. 

A:    6  feet  apart  each  way 1.200      Al  20  feet  apart  each  way.. 

.\t    8  feet  apart  each  way 680      At  25  feet  apart  each  way.. 

Al  10  feet  apart  each  way 430      At  30  feet  apart  each  way.. 


Comparison  ii  welcomeil  between  our  teedai 
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